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BIOLOGICAL TESTING INVOLVING HU~IAN SUBJECTS 
BY THE DEPARTMENT OF DEFENSE, 1977 

TUESDAY, MARCH 8, 1977 

u.s. SENATE, 
SUBCOMMITTEE ON HEALTH AND S ciENTIFIC REsEARCH 

OF TilE CO)IMITTEE ON liUMA~ RESOURCES, 
Washington, D.O. 

The subcommittee met, pursuant to notice, at 10:07 a.m., in room 
4232, Dirksen Senate Office Building, Senator Edward l\L K£>nnedy 
(chairman of the subcommittee), presiding. 

Present : Senators K ennedy and Schweiker. 

OPENING STATEMENT OF SEx A ron KEX::\"EDY 

Senator KENNEDY. The Health Subcommittee will come to order. 
In 1975 the Senate Health Subcommittee learned of serious deficien­

cies in the Defense Department's efforts to protect the human subjects 
of drug research. In 2 days of hearings, it was learned that consent 
forms were largely inadequate, that human experimentation review 
boards rarely met, that unwitting members of the civilian populat ion 
had been test subjects, and that the Food and Drug Administration 
had inappropriately given up its responsibility for assuring that drug 
test subjects were fully protected. Today, we will learn what has been 
don£> in the ensuing 18 months to correct that situation. 

\Ve haYe also learned, for the first time. the extent of the Depart­
ment of D efense activities in biological warfare. We will focus pri­
marily on the biological warfare re!'earch program and the protection 
of witting and unwitting subjects of that program. 

Recent reYelations of simulant, open-air testing in civilian areas 
havE' alarmed many nt'opk Their concern extends b£>yond the safety 
or hazards presented by the test organisms, however it goes to the 
heart of what a free society is alrabout. Should a democratic people 
cede to its Government the full responsibility of d£>termining when 
secret tP!'tR on nnwittinrr sn birctR arl' necPs~ary to prot Pet the "\' ation's 
security~ How can public accountabilit.r be maintained when secrecy 
is ~ leg-itimate and necessary component of research on human 
SUbJE'CtS~ 

I intend to reintroduce lE>gislation nE>xt we£>k to extend the juris­
diction of th<> Xational Commission for th~ Protection of Human 
Subjects of Biomedical and Behavioral R<>s<>arch to cover all FedE>ral 
departm<>nts :md a!!encieR. Similal' legi!'lation passed the Senate last 
year by unanimous consent. It died in the House of Representative!'. 
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I believe the National Commission has earned the trust and respect 
of the ~\.merican people. It has i~sued rl'commendations on fetal re­
search and re!'earch on prisoners which has t'arned it the re:;pec-t of 
scientists and laymen alike. I believe it is time for ~ nation w~th a 
scientific capability -second to none to dHelop a umform, national 
program for the protection of human research subjects second to none. 

It is important, however, that the two subjects not be confused. 
The protection of subjects of research is a different problem than the 
decision as to whether or not to do the research at all. The two are 
related but not identicaL I believe it is legitimate for the public to 
participate in both types of de~isions.. . . . 

In biological warfare, pubhc suspiciOns about tests on unwittmg 
subjects should not cloud public determinations about w.hether ~den­
sive biological warfare research is necessary at all. It IS conceivable 
that had there been les..c; unnecessary secrecy and more public input, 
tests on unwitting subjects might have been prevented while tests on 
witting volunteers might have been increased. 

The public cannot and will not s~pport what is ?oes not u~derst.and 
and what it learns by expose. The mterests of nahonal security might 
have been better served by more public understanding and less 
concealment. 

Before recognizing my colleague, Senator Schweiker. wh? has been 
so interested in this subject and has been so helpful to tins subcom­
mittee in both fashioninO' these hearings and focusing the attention 
on this issue, I want to s~y how much we appreciate the cooperation 
of the Department of Defense in these hearings today. There are a 
number of public policy issues that are raised by all this subject 
matter. 

Our interest and the interest of this committee has been in the pro­
tection of the human subjects of our American civilians and in insur­
ing the adequacy of that protection, the const>nt, and in fashioning 
the legislation to try and insure that that would be the case. 

\Y<.' have good legislation. \Ve were intt>rested in extending that 
legislation to the Department of Defense last year, and I am ~ure 
Senator Schweiker remembers that wh<'n we had the l'<'presentahves 
of the Yarious service organizations, all of them without exception 
supported the extt'nsion of that legislation to include the Department 
of Defense, but had to take a position negative to that because of some 
order of OMB, which we were never able to quite rationalize or jm;tify 
or feel was warranted. 

I find in my direct conversations with Secretary Brown an extremely 
positive and constructive attitude in this subject matter. 

We realize you cannot at this time indicate a specific position on 
this since legislation is not before the committee. It will be introduced 
next week. 

I can tell you how helpful your comments today will be in assisting 
us to achieve and accomplish our task and our job. 

I further not<' that matters which he presented this committee go 
back many, many years. In tracing the history of development of this 
program, we find 'actions taken by those individuals involved in na­
tional ~ecuritv took place during the period of the fifties and sixties, 
and therefore we are really catching up in terms of history. I want to 
commend the Department for presenting this information to us in the 
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way t~at you will t~is moryling and ~or. the cooperation that you have 
h~d w1~h .the staff, m helpmg us, assiStmg us, to really come to grips 
wrth this Issue. 

W C' will have ~he open session at the start of the hearing. There are 
so~!e matters.wluch are .classiiied. W C' will haYe that in a closed session. 

I hen w~.wiil. wor:k wrt~l the I?epartment in trying to re\·t>al ns much 
of ~h~ heaung rec01d as" e p~ssibly can for the pubhc. I am completely 
satis~ed that the thrust of tlus whole program will be laid out for the 
pn~hc toda,y. I want to recognize Senator Schweiker at this time. 

Senator :::lCIIWEIKEn. Thank yon, ~Ir. Chairman, 
I am glad. to h.ave th<' opportunity to join in this hearing into the 

conduct of bwlog1cal and ~hemica l \Yarfare testing by the Department 
of Defense. I ,~·as deeply disturbed by publiRhecl reports that the ~\.rmv 
hac~ run tests m populated ar·eas of the l ~nited States, appar<'ntlv ex­
posmg la~gc numbers of ~\.nwricans to potentially dan"erous \ub­
stan<'es .. S_u~ce tlw Health and Sci<'ntific Research Si1bcom~1ittee has a 
responstbliity to ta.ke the lead in ii'Slll'S o~ research <'thics find to pro­
tect tlw human snb]~cts of r<.'sea!·ch. I felt I~ necessary and appropriate 
for us to haw heanngs on thC' Important Js:;np~ raised by this testina 
program. and I want to thank St'nator Kennedy for aareeina to my 
request for these hearings. ~ "" 
. I also appreciate the wo.1·k that th<' Department of Defense has put 
J~to the report. rel~ased this morning. This is a positive and construc­
tn·e .step, and ~t wrll _be most .uf;eful.to us in drafting new legislation. 
I thmk ?Ur prunary mterest IS lookmg ahead, developing policies for 
ne:w legislatiOn rather than unnecessarily rehashing the past, but I 
tlunk also we can learn from the past. So I intend to reYiew this report 
very carefully. 

Thi~ ~s not the first time W<' han' h~a_r~l testmony on th<' propriety of 
:pepar tJ.1ent. of Defense res<' arch ach ntJ<'S and the use of human sub­
Ject~, and I mtend to examine the r<'pOt't and todav's tel'timonv clo~<'lY 
m hght of what we lward bdorP. · · · 

:\Ia!ly s~rious. questions ha\'<' ~een raisC'd, particularly in r<'gard to 
the bwlogi.cal smmlant tests wluch ha ,.e been widely reported in th<' 
press. :Jl<'~hrnl <'Xp~rts have. told us that the ~\.rmy was using simulant 
agents-:-hve or~amsms wlnC'h we know can iufpct human beings-in 
places hke the ~ew York .sub~vay sy:->t<'~. There have bPt>n tests in my 
home State of Pennsylvama-m Mechamcsburg, in the Kittatinny and 
~us~arora Tun.nels on the Pennsyh·ania Tumpike and along Pennsyl­
\. am!l State Ihghway 1?. Some ~xperts hav<' t~ld me that the ~\.rmy 
~ontu~ued to ~~<' a certam bactenum long after 1t was h.11own to cans<' 
mfechon. Officials from the Centt'r for Dis<'ase Control haw stated 
tl~at many !->t'tter alt~rnativt's to the known pathogenic fungus Asper­
gz11u8 .funugatu.~ exist. It has be<'n stwaested that the fact that th<' 
orgamsms used as simul11.nts do natur~Uy occur in the environnwnt 
does not at all insure their safety-in fact, becauRe they nrc normally 
regulated by the environment, tht'ir efforts may be harder to det<'ct 
and control. · 
. Thert> may be honest clic::agreement about whethe1· or not a substanc(' 
rs dangt'ro~ts-ancl about wh<'n \W can exp<>ct researcht>rs to know about 
~h<' pot~nha! dnngt>r .. Perhaps more opPnness is needed, particnl11.rly 
m the bwlog1cal area smce we h11.ve renounced usr of biological wadare 
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under any circumstances, to ensure that all available e~pertis~ ~n the 
public and private sector is brought to bear in each tcstmg declSlon. 

One thing seems clear : it is very risky i.ndeed to assum~ that any 
living organism, reduced to g~rm warfare SIZe and released m a popu-
lated area, is actually, theoretically, ever safe. . . 

Another problem which arises in connection with .any ?Pen-au ~est­
ing is the problem o~ containment of ~ny agent, b~ It. a h \'e orgamsm, 
a chemical agent or Simulant, or an ant1crop or antmmmal agent. Even 
though the spray may be in a confined, ~onpublic ar~a, ?ow do we 
stop downwind effects and leakage~ If anbcrop and ant.Iammal age_nts 
are tested in the open air, how can we be absolutely certam that notJung 
will get into our food supply~ . . . 

I am lookin()' forward to full disclosure of the extent of this pro­
gram, the reas~ns for it, and the chain of responsibility involved. I 
would like to know how many tests there were and how controls were 
exercised, especially since it now appears that many tests ~Yere per­
formed all over the country and some tests were done by pri~·ate con­
tractors. I want to know what justification th~re was for t~us .e~dan­
gering of the public health and apparent disregar:d of m~IVIdual 
human ri()'hts. How was the need to do these expenments-If there 
was a need-vl'rified for each individual test proposed~ What followup 
was there on possible infections? 

Perhaps most importantly, have the tests ended~ If so, could they 
start up again? . . 

All these questions are vital as we attempt to c.ome to gnps. ,,-.1th 
the key issue in these hearings-the use of A~er1cans as um':Ittmg 
human subjects for open-air germ warfare testmg conducted m the 
public domain by officials of our own Gon' rnment. . 

Since the original news reports appeared, my o~ce has recen•ed a 
number of letters from people "·ho want to kn~w. If our own Arm~~ 
Forces charO"ed with protecting us, could have ~nJure~ the!fl or then 
loved ~n<:>s throu()'h indiscriminate open-air testmg with disease-pro­
ducing ag<:>nts. 'll1ey do not like tl~e idea that they may have .been 
guinea pigs in g<:>rm warfare expenment~. In. most ~ases, th~re IS no 
reason at all to believe that the tests are unpl~cat~d .m the?e Illne~ses, 
and of course no direct proof exists. But ~ thmk It IS tragic that m a 
free country like ours these sorts of qt~eshons haYe to occu.r to people 
at all. The· American people have a nght to know what ~s ~omg. on 
around them, and I hope this hearing will help resolve their lmg<:>nng 
doubts. . f ·n h 

Lastly, it is my understandi~g th.at m .th~ ne~~;r uture ':e Wl a~e 
another day of hearings, at wh1ch tim~ distmgtu~hed mcd1cal and sct­
entific experts can offe~· thE.'ir observations on this program. 

Thank yon, )fr. Chan·man. . 
Senator KExxEDY. Thank you very much, Sl'nator Schweiker. 
Well, I think you understand now, a.s I know you do, ~ecretary 

M:iller, what our interests are. We w1ll proceed now w1th your 
testimony. 

If you will introduce your associates, we will start out on your 
testimony . . 
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STATEMENT OF EDWARD A. MILLER, ASSISTANT SECRETARY OF 
THE ARMY FOR RESEARCH AND DEVELOPMENT; ACCOMPANIED 
BY BRIG. GEN. WILLIAM S. AUGERSON, ASSISTANT SURGEON 
GENERAL FOR RESEARCH AND DEVELOPMENT; AND LT. COL. 
GEORGE A. CARRUTH, STAFF OFFICER, CHEMICAL AND NUCLEAR 
BIOLOGICAL CHEMICAL DEFENSE DIVISION, OFFICE OF THE 
DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS 

Mr. MILLER. Thank you very much, Mr. Chairman and Senator 
Schweiker. 

\Ve appreciate the opportunity to a~pear. before you t~day to !?re­
sent testimony concerning the Army's bwlog1cal and chemical warfare 
programs. . . T' • 

With me today on my nght are. Bng .. Gen. 1\ tlham Augers.on, 
Medical Corps, U.S. Army, who wlll testify or;t the human testmg 
portion of the Army's program, and on my left lS Lt. Col. George A. 
Carruth who has spent the past 2 months assembling the report you 
have before you on the history of the Army's biological warfare 
program. 

I would like first to take a few minutes to present some of the 
history of the Army's program on biological warfare. 
It began in 1941 when the ~ ational Academy of Sciences, due to 

national concern, appointed a committee to make a complete su~·vey 
of biological warfare (BW). In February of 1942, the conumttee 
completed its efforts and reported that BW" as a weapon was not 
only feasible but that appropriate steps should be taken to establish 
a B W program for this country. 

In August 1942, lJrcsiJ~n l Roosevelt approved the formation of 
the ·war Research Service ( \YRS ), with George W. ~ferck, of the 
prominent :Merck pharmaceutical firm, as its Director. 

The first task undertaken by the War Research Service was the 
development of defensive measures a~ainst possible B"T attack. 
Shortly after program inception, the 1\ RS concluded that essential 
knowledge could be developed only with larger scale developmental 
operations. 

In November 1942, the ·wRS requested the Chemical Warfare Serv­
ice of the Army-which was redesigned the Chemical Corps in 1946-
to prepare to assume responsibility for a large scale research and 
development program. 

In 1944, the " Tar Department, specifically, the Chemical Warfare 
Service, was assigned total responsibility for the U.S. BW pro~mm. 

It became obv1ous early in the program that the tJnited .:::;tates 
was behind other nations in its chemical and biological warfare 
capabilities. 

Senator KENNEDY. Can you tell us where we are today, 1\fr. Miller, 
on that question 1 

Mr. MILLER. I can comment first on clwmical warfare capability. 
I think that we have an aggressive defensive program going on 

in the Army with respect to protective clothin~, masks, detection de­
vices and so forth. I think that we are behind the Soviet Union in 
terms of capability to use chemical agents offensively. 
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I think that we are perhaps behind in some respects having to do 
with training and decontammation. The Russian maneuvers that we 
know about concentrate on large-scale decontamination training and 
so forth. They use positive pressure systems inside their tanks ~nd 
inside their personnel carriers to preclude the entry of chem1cal 
agents. 

Senator KENNEDY. That is on biological warfare~ 
Mr. ~fiLLER. I am talking just chemical, Senator, at that point. 
On biological, as you know, we have no offensive capability at all. 

We have turned over to the Pine Bluff, Ark., Arsenal Antipersonnel 
Agent Production Facility to another aO'ency in the Government. 
We have no means of dispensing biologicai agents at the present time 
and our actidty is entirely associated with defensive research with 
respect to immunization, with respect to protective clothing, masks, 
detection systems, and so forth. 

Senator KENXEDY. Are there other countries now that are doing 
extensive research in both chemical and biological warfare~ 

Mr. )hLLER. Certainly Russia and its satellite countries are doing 
extensive rE:'search to the best of our knowledge in both chemical 
and biological warfare. 

Senator KEXXEDY. Have you made any assessment as to the nature 
of their offensive capabilities in that area of biological warfare~ 

Mr. MILLER. 'Ve do not have any confirmed evidf'nce that the Soviet 
Union has in fact destroyed its offensive biological warfare capabili­
ties. They havl' signed protocol and indicated that they have dis­
continued production of biological agents, their production facilities 
havl' been dismantled and the stockpiles have been remon'd. However, 
we have no confirmation that that is the case. 

' Vith respect to the United States we have destt·oyed our stockpiles 
and pE'rmitted inspection and insurance that these stockpiles haYe in 
fact been destroyed. 

Senator KEXNEDY. mat significance do you draw from that, or can 
you draw any conclusions from it~ 
· Mr. ~fiLLER. The significance that I would draw with respE'ct, 
first , to chE'mical warfarl' is that the Soviets clearly intend to main­
tain an offensive capability, an ability to fight a war in a chemical 
environment. 

With respect to biological warfare I have great concern that we 
are unable to confirm that they have in fact clestroyl'd biological 
agents capable of being used on a large scale in an offensi,·e way. 

Senator KENNEDY. Your testimony is thl'y may havE'. They may have 
destroyed these agents, but you have no evidence that they have? 

Mr. MILLER. That is correct. 
Senator KEXXEDY. ·what can you tell us about the defensE's that ar't' 

available against biological warfare~ 
Mr. ~fiLLER. Our own defense at the presrnt time comprises essenti-

ally two elements. One is with respect to medicine, in which we arl' <lo­
ing medical research on the effects of various known a:rents and the 
hardware pro:rram which is deYoted to development of protectiYc 
masks, rletection S<'hemes and protecti,·e clothing. This is of com-se 
focu!'ed on the nrf.'ds of the military. It is focused on the needs of the 
Army as opposed to general population. 
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. Sen~tor KEXNEDY. C~mld you go one step back, and could on ·ve us 
"h

1
at ff) ou~· assessment IS about whether bioloO'ical warfare 1s a ~sable 

anc e ectn·c wrapon at the present time 1 t-

tl"fr: ~Iu .. LER. We belie,·e that biolo~ical warfare could in fact be an 
~ ectn~ "eapon. There have been tunes, you may have read in our 
rep01t m th~ past, where some question as to whether bioloO'ical war 
faffre ':~uld m ~net be effectiYe. Our pr('sent feeling is that {t could b~ 
e ('Ctn e unless we are well protected against it. 

. ~enator ICEx_NEDY. We are really talking about a wide variet of 
~~~rent orgamsms or mechanisms under biological warfare, ar! we 

~fr. ~Iu.LER. Yes; we are. 
tl ~e!lato~· I

1
CExxEDY. ~ think it is important to understand whether 

~1S IS_ a 1ea or potenhal problem, and I think we can put it into some 
~~~tond cont~xt, .and ther_1 under-stand what steps were being taken to 

}J to ('a! "1th. tt. That 1s what we are really tryino- to shape here 
• ust. b~·teflY., If Y.ou could, give us the paramet~'S of the typ~ of 

ranger 0' \\ e are talkmg about, what we are talking about in layman's 
arrr~aS~' so that the people can understand what we are refen:ing to. 

lll

;d.r. •
1 

lLLEd b~· L
1 

et. m
1
c ask General Augerson from the standpoint of 

' 1ca an 10 ogica . 
~enator l~EN::'~D~. l Ye want to establish this and then move on 

qmckly. I thmk 1t IS Important that we O'et this. 
. Gm~ral AuoERSON. If I might drop'"' bacl- to the quest'o b t · bwlog~.cal-- '- 1 n a ou IS 

Senator KEXXEDY. Bring the mike closer to you. 
Ge~eral ~UOERSO~. Before r~ferri!1g to the conscious work of men 

~atme has mdeed .E'xan~ples of b10log1cal warfare, amply demonstrated 
~n !~atgue~ ahnd eprdenncs. Th.e nature of the beast consists of what the 
ai,...,e s 1mg t be: people, .a1.nmals, or. plants. 

The ag.ents cover ?oth hvmg _or~amsms, such as bacteria or viruses 
bu\ al~~ mc!ude toxms, and ~h.1s IS covered in the treaty, those toxi~ 
~a ena s p~odu~ed by the hvmg organisms. An e;> ample would be 
:;~me t~f thj ~o~ms su~h. as botulinum toxin, a very potent material 
l'\ en oug 1 It IS not hvmg. ' 
. sthenator JfENNEDY. There is a variation from that as I understand 
1s ere not~ ' ' 
w~e~eral t~ofRsox .. The spect!'um of possibilities range from diseases 
pe;~l a~ef au Y. rap1dbl:v

1
· fatal to :~:gents which might merely rende~· 

S e ~r ~es mcapa e of operatmg for a temporary pf.'riod of time 

G
ena 01

1
· A NNEDY. May not kill them in that instance~ · 

enera mmnsox. That is rig-ht. ' 
S!nator KENNEDY. May neutralize their effectiveness for · d 

of tJme, ns I unrlerstnnd it, is that correct? . a perw 
General AuoERSON Rio-ht So f tl d' · · been-alth I th' . .., : me o le ISCusswns m the past have 

1 
oug 1. IS P?t~~ttal endeavor has malignnnt potential-it 

a/'~ h~s ~otent 1al p_ossr b1hty as seen by the people that advocated it 
~lt~;;:at~~;:gn~Jil;~;~~ of warfare less :rhastly than some of tlw othet; 

Senator KENNE Let · is u . 0~· ~e JUSt ask you about the recombinant D~A 
this eS~J·~tc~~~:~ th~lparbcul~r ques.tion. "\Ye haYe been interested in 

' er. 1e committee mll have to deal with that in later 
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hearinas, but as I understand, there is substan_tial rese~rc\~~ing_ d~he 
b the ~oviet Union in the DNA. area, recombma!lt D~A. ' 1at lS e 
p~tentJal for recomb~nant DNA in this area oi bwlog1cal warfare~ I s 
there significance to 1t ~ . · · fi 

General A.uoERSON. Yes, sir. As with most 1mportant scientl c ac­
complishments it has the potential of great haym as . well ~s great 
goou .l11ere a/c uang·erou:;; apphcations ui genetic mampulatwn thaft 

· dd · tl t th Department o one can imagine. I would hasten to a , su:, la e . .
11 

f 
Defeme has conducted in the last year an mventory, If YO';I WI , o _ 
the work that we have in hand, and I am aware of no work m recom 
binaut DNA-- . 

Senator KENNEDY. You are not domg the w:o~k ~ . . 
General AuoERSON [continuing]. We partlc1pate with t~e ~atwnal 

Institutes of Health in the stud1es and development of g~.udelmes_a!ld 
intend, if we ever do such work, to conform to the established poliCies 
and O'Uidelincs. . · d th 

Se~ator KENNEDY. Just before leavmg that subJeCt matt~r, oes be 
potential in .he area of D~A research concern you, how It could e 
used in--

General AuoERSON. Yes, sir. 
Senator KENNEDY [continuing]. I~ an adverse wa~~ ._ 
General AuoEJU>ON. Yes, sir; potentially very powerful way of alter 

ing the way living organisms work. . t . H 
Senator KENNEDY. Do you know of any defenses agams I 
General AuoERSON. I think that has to be answered on a case-by-case 

threat-by-threat basis sir. f 1 d' 
Senator KEXXEDY. ~ow. let me ask just about the.natu~e o t1e IS­

sent getting back to the general question a~out biOlogical :varfare. 
Ho~ do you assess the vulnerability of the Umted States now m terms 
of that subject matter, Mr. Milled . d 

Mr. :\fiLLER. \Ve df course have looked at It largely from the stan -
point of vulnerability of the military, the grou~d forces of. the Ar~y, 
in particular. \Ye feel that without app~opriate protective _mec a­
nisms, without appropriate masks, protective cl?thmg, detechon 6is­
tems and so forth that our ground .forces would mdee~ be vulhera e. 

\Ve are looking I think aggress1vely, we are workmg ~t t e pace 
that satisfies us so we are overcoming those problems w1th respect 
to the known agents. · . 

As you know, we are not working on even our defensive program on 
development of any new or presently unknown agent. 

Senator KEXNEDY. As I understand from your answer, your respon-
sibility is related to the military, is that correct~ 

Mr. ~ULLER. Yes, sir. bl ' o 
Senator KEXXEDY. Who is protecting the ~e_n~ral pu ICY . 
General AuoEnsox. The overall respons_Ibillty for plants and am-

mals resides with the Department of Agr~culture. 
Senator KENNEDY. Department of Agriculture~ . 
General AuoERSON. Yes, sir. That is my un~erstandmg. 
Senator KEXNEDY. That is my understandmg, too. \Vhat do we 

know about what they are doing in this area~ Do we knO'W whether 
they a.re doing anything at all~ 

9 

General AuoERSON. I apologize, sir, I am not familiar with their program. 

Mr. ~fiLLER. I am not familiar with their programs. 
Senator K EXNEDY. Colonel Carruth~ 
Colonel CARRUTII. I do not kn_ow e.xactly what their program is, sir. 

B~tt when the .hmy closed out 1ts bwlog1cal lwboratories at Fort De­
triCk, the aspect of the Corps Di,·ision, EnYironmenta1 Sciences part, 
wa~ ~~rned over to the Department of Agriculture. That is personnel. 
fac1ht1es, and all the equipment. 

The Army's b~dget or the Defense budget that was provided for 
plant pathology m a study of plant diseases was transferred to t1te 
Department of Agriculture. They are continuing a pro. gram. 

Senator KEXXEDY. The De-partmmt of .\.griculture is! 
Colonel CARRUTH. Yes, sir. 
'Senator KEXXED!· But the milit.ary does not l1ave the responsibility, 

~s you understand It, othr.r than the protection of the military forces; 
m ter~s of crops and ammals, tl1at r·e::Jponsi·bility is the De•partment 
o_f A~r~culture 's. ~s I understand it, in terms of the rest of the popula­
tion, It IS the Public Health Service? 

Mr. ~fiLLER. I believe that is right. 
~enator KEXXEDY. I s there anything you can tell us about what is 

bemg done by those agencies? I suppose we otlO'ht to hear from them 
~nd we will. but I am just trying to get some s~nse as to where wear~ 
Just generally on that issue. 

General ~UGERsox. I think it would be better to deal with them. 
. Senator Iu:xxEoY. Bef~.n·e we get back to your ,:tatement, Mr. ~filler, 
If you wonld please revww when biological warfat·r has bren used. 
Thei:e haye_been a few in,:tances in the cour,:e of military history and 
I thmk It 1s probably aprropriate in trying to I'Stahiish the. ~cene 
here, that yon te~l us what mstances you knO \Y about when biolocrical 
warfare or cl1emJcal warfare has been used in modem times. ,., 
~~r. MILLER .. " 'e belie\'(' that the .Tapanese n,:ed chl'mical agents 

agamst the Chmes:e in that area. Tl1en Yemen--
Se~ator_ KENXEDL That was approximately what time? You can 

submit tlus for the record. 
.Mr. MILLER [continuing] . I ''ill submit the date for the record. 

In 1941, ,Japan used mustard against China in Manchuria. 
Senator· KEXXEDY. That \Yas th(' Second World War though? 
~fr. )frLu:n. Yes, sir. ' 
Senator KEXXEDY. .Tust before the Second 1Yorld 'Var ? 
Mr. MILLER. It is about that time, late thirties, early forties. 
Senator KEXXEDY. We will get the date. 
What else? 

Mr. MrLT"ER. Yemen, in internal or ci,·il war, 'Ye understand chemi­
cal agents were UE'ed. 1Ye also understand that Italv used chemical 
agents in its "·arfare with Ethiopia. · 
. G~ner~l AuoERSox. I think f~om a biological side, Senator, there 
IS h1stoncal example of the deliberate usc of blankets contaminated 
by smallpox during the French and Indian war where contaminated 
blankets were given to the Indians. 

Senator KF.xxEoY. C'ould you run that by me again~ 
General AuGERSON. Yes, sir. I may regret it. · 
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~Iy histori!ln friends will hold me to task. I ha,·e been told by his­
torical ~ssoc1atl's that there was strong suspicion that during the 
French and Indian wars that blankets known to be contaminated 
by ma~erial from _smallpox patients, that blankets so contaminated 
were given to Ind1ans thought to be hostile. 

Senator KENNEDY. Ll't us continue. 
).fr. MILLER. I will continue with my prepared statement. 
It became obvious early in the program that the United States was 

b_ehind other nations in its chemical and biological warfare capabili­
tles. General Crl'asy, one of the past chief chemical officers, testifying 
before the House Science and Astronautics Committee in 1959 stated,: 

It is a publicly kno~>n fact that the Germans did have nerve gases, (and) 
they had issued the orders to uRe them in Normandy, on D-Day. At that time we 
had only u vague inkling that such things existed. We did not have any protec­
tion against them; our masks would have been completely usele.~s; and had they 
been used, it is my personal judgment we ~>Ould never have gotten ashore. 

T~e Germans decided against using nerve gases only after being 
convmced that the Allies had equal or better capabilities in this area. 
In reality. all":~' had at the time was mustard gas. 

It was also d1scovered at the end of ·world "r ar II that the Japanese 
had an extensive B'V program involving 2,500 people and that they 
had developed effective BW weapons. 

The Korean and cold war years did little to lessen this concern, and 
the United States became involved in a program that was designed 
to avoid strategic or tactical surprise or disadvanta()'e in the B'V 
field. - o 

From 1942 until November 1969, when President Xixon banned 
B'V weapons, the biological warfare program proceeded under the 
"~atchful eye of congressional committees, boards and advisory coun­
cils. T_hoso were generally external to the _\rmy and had broad repre­
sentatiOn from the Federal Government, academic and scientific 
communities. Their roles were to insme that the pro()'ram was con­
ducted in a safe and scientific manner and that useful ~chnology was 
developed. At one time, the President of the United States had his sci­
Pntific adYisory committee to keep him informed on overall B'V efforts 
and accepted their recommendations for pro<Yram chan <Yes. ' 
. During the active life of the BW progra~, biologic;] warfare mate­

rl!Lls were developed, produced and stockpiled. Tests were conducted 
with both agents and Simulants. Most were done on Government instal­
lations, under controlled conditions; however testincr was also con-
ducted off Government installations. ' o 

Biological simulants were used in testincr to determine how far the 
material would disperse and how much of it would be livincr at the 
end of the journey-in other words, how nllnerable was the"'United 
States to attack. 

Senator KEXXEDY. Could 'Ye move to appendix 1 to annex E of 
volume 2 of the repoit? It is the flow sheet. 

:Maybe we could just walk through this chart, which I think is 
pro~a~ly the heart o! the testi.mony. Maybe Colonel Carruth would 
do It, If you would hke to do 1t, and I would hope Secretary Miller 
would make whatever comment he would so we could o-et soine kind 
of an understanding. 0 
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As I understand it, von have the three different areas here. One is 
the chamber, which l)robably we are not as concl'rned about her!.' 
today. We are concemed about the protection of the subjects within 
the chamber, obviously, and the notice and consent that they have. 

Ob,,ious]y it would be an area that any panel would be interested 
m. 

The second title is the field. 
The third one is the lab. 
·we are concernPd with notification to people and consent in all 

those areas. In the field now 'Ye gPt the simulants and the pathogens, 
as I understand it. 

Let me jri,·e you my understanding. 
Then you have tlw Conus. which is Continental Gnited States; and 

Oconus, which is outside the United States. 
)fr. l\fu,r"ER. Outside. 
Senator Kt:N1\'"EDY. Up at the top you have simulant, which I under­

stand is to be non--
l\Ir. :\fiLLER. Pathogenic. 
Senator KENXEDY. ~\.nd pathogens which are to some degree of 

danger. 
In the simulant you found, there were some organisms which were 

actually used which later turned out in a limited area. And those 
people already had some sickness or illness which may or may not have 
had some complicating factor. _\.s I understand, there are some statis­
tics in that area, although it is not conclusive. 

:\fr. MILLER. I think may or may not is a correct assessment . 
Senator KENNEDY. There was some statistical increase in some areas, 

but in the review for Center for Disease Control they could reach no 
conclusion on that? 

)fr. MrLI"ER. No positive conclusion. 
Senator K:r.xNEDY. Then we go down to the chart that is underneath 

it, which is the public domain and military installations. 
Colonel CARRUTH. That is correct. 
Senator KEXXEDY. Let us take, for example, the number of tests 

under field, simulant tests in the United States, Conus, and then 
eomc back over to the public domain. If you could tell us just about 
how many tests were conducted in those areas and give us a description 
of that. 

Is that possible 1 
Colonel CARRUTH. Maybe not in total all of them, sir. The records 

indicate that there were 19 tests. Xineteen tests conducted in public 
domain using biological simulants. I will makl' a distinction, Senator, 
between biological simulants and nonbiological materials, for instance 
particles and other materials which were released to check dispersion 
patterns, but were not living materials. There were 27 of those tests 
conducted in the public domain. 

The t~sts that were conducted--
Senator ScuwnKI-~. Twenty-seYPn of what kind again, Colonel? 
Colonel CARRUTH. Xonbiological simulants. 

. Senator Scuwi-;rmm. In view of what you've just said, why were only 
Pight tests listed in ~\rmy's response to thl' initial inquiry that News­
day made? I belieYe Army came up with a list of some eight tests. 
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Why the discrepancy between eight tests and the number of tests you 
just mentioned that are listed in the report? 

Colonel CARRUTH. Senator Schweiker, the question from Newsday 
was how many tests had been conducted using the simulant Serratia 
marcescem. In December when the question was asked, we had not 
compiled this report. 

"\v e spent sollle two months, and went through-:-well, I do no~ know 
how many thousands of linear feet of files trymg to pull this data 
from a program started in 1942 and was not termmated until1969. 

It was a difficult task getting all the data. That was tne in~tial data 
that we had available at the time the Newsday request came m. 

Senator ScHWEIKER. Using which simulant~ 
Colonel CARRUTH. Serratia marcescem. 
Senator ScHWEIKER. The New York subway test was listed in the 

information you pro,,ided to Newsday for that article, and SM was 
not used in that test, as I understand It from your report. So m that 
very statement you were talkmg about two different strams of bac­
tena, not just Serratia marcescens ~ 

Colonel CARRUTH. The problem with the subway test, it was not 
until the actual test report was taken out of the Archives and reviewed 
that we then were able to determine that SM was not used in the sub­
way, and biological simulant Bacitlus globigii had been used. 

Senator ScrrwEIKER. When was it that you determmed that SM 
not used in the subway? 

Colonel CAnRuTu. ln ,January, sir, of this year, while compiling the 
the report. 

Senator ScHWEIKEH. You were mistakenly under the impression 
that-yon gave a report or someone did, I realize you gentlemen are 
dealing with a lot of material, a lot of past history-but someone gave 
a report to the Senate Intelligence Commitlee on which l served aoout 
the test in the X ew York subway system. l am a llttle bit surprised 
that those people who reported the details of the test to my other com­
mittee did not have to go to the Arcluves. Why wouldn·t they have 
found out exactly v.-hicH bacteria was used tnen? Why did rt take 
a~other year to get this out when our inqmry in the Intelligence Com­
mrttee was very much to the heart of tne same issue? 

Colonel CARRUTH. I cannot answer that question, sir. I was not in­
volved in that hearing. 

Senator KENNEDY. Let us review the basic issue that we are talking 
about here, and that is simulant tests conducted in the public areas. 
Tnat is waat we are talking about here, are we not? 

Colonel CARRUTH. The majonty of the simu1ant tests were con­
ducted on military installations. 
. Senator KENNEDY. We are not talking about the military installa­

tiOns, we are talkmg about public domam in those areas. How many 
did you say were conducted? 

Colonel CARRUTH. Ninteen, sir. 
Senator KENNEDY. Maybe you could just sort of describe the pro­

cedures a little bit to the best of your knowledge, and how they were 
collected and what actually happened in these areas what you were 
trying to deal with? ' 
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olonel CAHRUTJL The early tests that we~e. conducte~l :v.ere spe-·2 11 desi ned to determine the vulnerab1hty. The uutlal tests 
ci nduded an~ listed in the report were ones in \Ya~hington. U;Df t~esl 
~,?ere to test the yulnerability of the Pentagon to s1mulated bw og~ca 

at~h_!s. were testino- to determine whether or n~t . it could _be done 
covertly, thereby infecting the members of the nuhtary serVIces and 
knocking out our headquarters. . 1 1 . 

The next test that was conducted wa~ one. to deternune t 1~ ':u SE'I­
ability of our X a yy ships at sea to a bw1ogrcal attack. A test m an 
Francisco was to determine whether or not an .enem?' coul~ ?onduct a 
biological attack at sea and infect the population of our c1tles: . _ 

I mio-ht say that with the simulants used, m~d the San FI~ncr~co 
test wa~ done in 1950, the evidence that ~as ava1lable at that tun~ m­
dicated that both simulants., bot.h Ser·mtw, marc~nscens and ~~~tl~ 
globigii, were nonpathogemc. Smce they were_ simulants, we I no 
expect to find any effect on the human populatiOn. , 

The only way we sampled was the ~se of mechamcal. sam~1er to 
determine the number of living orgamsms that were drssemmated 
over the area. , , t M 

Senator ScnWEIKEH. May I ask a questwn on that very pom , r. 
Chairman? 

Senator KENNEDY. Yes. 
Senator ScHWEIKER. I have .an article, whi.ch I guess by now ~ou arf 

more than familiar with, whiCh appeared m the AMA Archn':es o 
Internal Medicine in 1951 called Imectwn Due to Chromobactena, by ' . 
Dr. Wheat and others. . . 

And going back to the same time frame of .the S.an Franc:sco te~tmg 
that you just described, it calls to the attentwn of th_e medic~] p~ofes­
sion some 11 cases of infection with the SM orgamsm, wluch rs the 
same oro-anism that you used in that test. . 

It o-o~s on to say, in essence-I do not want to ch~ractenze too much 
the "';'ording-but basically the a~thm-s are reportmg .what .the~ con­
sider to be a very unusualnumencal outbreak of S~1 mfectron m the 
hospital. One person died. . , . 

I wonder, when did the Army become famihar w1t~ t!1e fact that a 
medical article had been written that some unust~al mc1dencP of. SM 
infection occurred in the bay area around the trme of _t~e ,testmg~ 
When did th1s come to the atLentwn of the Army authontles ~ 

General AuoERSON. I believe in terms of clocumentat~on, S~na~or 
Schweiker, there is in the files from the biolaboratory at 11 ort Diet!·I~k 
some record of the meeting called in1952 where. an expert panel, ~rvrl­
ian medical biological consultants, was called rn by the occupatwnal 
saf~ty officer at Fort Dietrick to C<?nsider the report in the Wheat ar­
ticle and other matters, and to advrse the Army as to what the hazard 
was. 

Senator ScHWEIKER. 'What year was that~ 
General AuoERSoN.1952. 
There is a document that records the meeting, so presumably the 

awareness followed the article and preceded--
Senator SciiWEIKER. In fact, did I understand the rrport to say that 

the safety officer was so concerned about it then that he ordered that 
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no tests would be conducted near hospitals and other facilities where 
people might be endangered, is that correct 1 

General AuoERSON. That is my understanding, sir. 
Senator S~mvEI:KF:R· "What l.am confused about, and what deeply 

~rouble~ me, IS. here I~ a1~ Amen can :Medical Association journal art­
Icle ~vluch obvwu~ly md1ca~es so1~1e danger signals. Here is the Fort 
Detnck_ sa!ety officer, who Is obviously concerned-and I appreciate 
your brmgrng that out. That was in 1952. 

Yet the Army kept on using this same material at least up through 
1968. 

_In your_repo~·t here, which you have-well, I am beginning to deal 
With classified rnformation,c;o I will have to withdraw that part-I 
will phrase it in another way. 

I believe, notwithstanding the safety officer and notwithstanding the 
iliA Journal report about Sl\1, ~ou ran these tests up through 1968, 
some 16 years after _the Fort Detnck safety officer had determined he 
felt there was a senous problem and 17 years after the AMA article 
said they caused a death. · 

That IS what I have the most trouble with. 
General AuoERsox. I can well understand how that looks to you sir 

and I can well understand the public concern. ' '• 
The_technical issue on tl~e dangers of this organism is somewhat more 

comph~ated. I am n?t gomg to try to make it complicated here. 
But It was not untlll969 m Lancet and in 1970 in the Journal of the 

American ~edical Association that editorials were written bringing to 
the a~tenhon. broadly of the_ medical profession the hazard of this 
orgamsm. This followed a penod of several years when many hospitals 
acr?ss the coun~ry faF removed. from an~ work that the Army did ex­
penenced growmg d1fficultv with serratia as a source of infection in 
debilitated hospital patients, patients who had intravenous or urinary 
catheters in place. 

There were unexplained outbreaks in the civilian hospitals far re­
moved from any of our tests. There were examples of investicrators in 
1957, .and I think in some later years, deliberately puttincr in~in good 
con_scl_ence, because they_ did not believe it was a pathogen~ putting-ser­
raba mto or on people Ill order to follow the movement or what they 
thought were benign organisms, so that although I can well understand 
how the situation looks, sir, the main weight of opinion "Was that it 
was not dangerous. 

Senator ScuwEIKER. You do concede now that the main "Wave of 
opini_on. is that SM can_be dangerous if a person has some genetic char­
acteristic _that ~n~kes lum susceptible to pulmonary or pneumonia dis­
eases; or If he ISm a rundow~ conclitio11 and might be more susceptible 
b~cause he _has h~cl an operatwn and or has some kind of pre-existing 
d~sease or mfectwn th~~ other bacteria caused. If a person is in that 
kmcl_of rundown conchhon, we now know it would be very danaerous 
for hun to be exposed to SM bach•ria, is that a fair statement, Ge~eral ~ 

General Avm:nsox. There would certainly be !'Orne dancrer and it is 
not ~he sor~ of thing in th~ light of today"s knowledge tl~t ~e would 
consider clomg under the circmnstances that took place in the past. 

There are still circumstances where that organism can be properly 
and may well be used under controlled situations. 
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Senator SCJn.,"EIKER. You do have in your unclassified information 
a stat~ment that infections _with this group of organisms, Serretia 
bacterJa, were rare and Wlhl the 1950's the SM organism was con­
sidered to be essentially nonpathogenic. 

H ere you are saying, in your report entitled "Information for l\fem­
be~·s of Cong~·c:ss" which ':as issued in ,January, that up until the 1950's 
th1s was considered e!'senhally nonpathogenic. 

By ~he same token again, we continued testing with the organism 
up untlll968, some 18 years after that time. 

G~neral AuoERSON. 1 beli~ve Colonel Carruth may have some infor­
mation as to what changes m test procedure were taken under the ad­
vice of this ad hoc advisory group. 

9olonel CARRUTH. In the ad hoc committee report, there "'ere t"Wo 
pomts that wet:e brought out. One was the fact that they considered 
the m=e of Sl\f m even overpopulated areas allowable within the con­
text, if required for ~chance~em of _the B\V program, and made a 
further recommendatiOn that If we d1d conduct any further tests in 
popul~ted areas, t_hat we should haYe a subsequent and a followup pro­
gram m the hospitals to determine if the cases in San Francisco "Were 
coincidental. 

. However, !ollowin~ that_, and as :you have corre~tly s~ated, the safety 
dn·rctor at Fort Detrtck d1d estabhsh controls. II1s guidance was that 
S::\1 would not be release~ over areas ~·he~e debilitated or aged people 
were loc_ated, such as hospitals and samtarmms. 

~Ie e~tablished rather stringent controls for pretests that were re­
qmred m those areas before the bacteria Serratia marcescens could be 
released. 

Senator ~cnwEIKJm. It _is my unrlerstanding that in connection the 
San. Francisco Bay test m September 1950. a series of monitoring 
~tations "Werr set ~P· and when the material was actually dumped in 
the ocean, aerosolized by the surf and blown inland which was the 
purpo_se of the project, to det~rminc ho"' effective the impact of an 
o~ensive weapon would be agamst the coast and some sources familiar 
W_Ith the testin~ procedure haw indicated that the monitoring stations 
p1cked up the bacteria as far as 50 miles inland. 
. Can you give us any information about how far the bacteria traveled 
m tests such as that? 

Colonel CARRUTH. Sir, our records do not indicate that was an Army 
tesl · 

However, the 1950 test--
Senator ScnwEIKER. I did not !"ay it was an .\rmy test. 
Colonel CARRUTH l continuing]. I do not have knowledge of that 

test. 
Se_n~tor S~m~IKER. ~ ~elieve it -was a Navy tec;t. I think you folks 

participated mchrectly m 1t. but it was a X avy trst, as I understand it. 
But you do not have knowledge of it? 

. Bnt there wer~ re~ords kep_t. There was a Yery detailed recordkeep­
mg: system, momtormg the a1r and monitoring- the dispersion of bac­
!ena, nnrl we have heard from some pretty good sources in the lab 
tts~lf tl~at t_hey were a_ctuall_y detecting some of the bacteria as far away 
as <>0 miles mland. Thi!' agam was back in the 1950's. 

. .\ro you saying you do not have records, or von do not know, or von 
dispute that~ • · • 
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Colonel CARRUTH. The only knowledge I have, sir, is that Bacill!us 
globigii was the organism used. I do not ~ave a t~st report. I do k?ow 
that our test in 1950, we used a spray devi~e to disse~mate orgamsm. 
and it was not something that was done w1th surf, s1r. . 

Senator KENNEDY. 'Ve do want to move on. I do not thmk that the~e 
is any question in the minds of the Amer~can people that ~pen a1r 
testing is basically rep~gnant to ~:mr Amencan system; that m .many 
instances, at least some Important mstances, tests were conduct~d m the 
public domain-well, ''e are talking now about th.e type of testmg that 
is in the public domain-but t.here were d~termmatwns made subse­
quently that some of these .Particular orgamsms were dangerous to the 
public and were actually withdrawn. . 

We know with the expansion of knowledge that we may dete!mme 
in the future that some of the others that were used h. ad some kmd of 
potential or real danger to people, and that tl~e American people wem 
not really notified or informed, th~ commumty w~s not, unhke _<wen 
where we see the DNA program m o~r commumty of Cambr~dge, 
Mass. We are informed to make some JUdgments about ~hese thmgs. 

I hope you would agree, at leas.t with myself, an~ I tlunk the oYer­
whelming majority of the Amencan people, that m th~t area the~e 
should not be any further testing of any of these devices m the pubhc 
domain. . f · 1 

Can we agree on that~ I know you arc speakmg as a pro esswna 
per'SOn, but would that not certainly be your conclusion based upon 
the study in this area~ 

l\fr. l\In..r.ER. That is the conclusion I would reach. . 
Senator KENNEDY. 'Ye have also in the area of pathogen~ the sit';Ia­

tion as I understand it now. whE:'re there were some orgamsms which 
wer~ tested in the public domain, ''hich, after a period of time, you 
found prE:'sented significant health hazards. 

Senator Schweiker has reviewed the SM. They "·ere not pathogens 
fit the time. They were simulants at the time. But yo': fom;d out late~·, 
so there were populations that were pu~ at some ~1sk without the~r 
understanding, without their co~sent, without their. awareness of It . 

That is something which I thmk all of us ag~·ee IS wrong. It has 
ceased, as I understand it, and it has been ended smce 1969. 

Am I correct in that~ 
~fr. :MILLER. That is correct. 
Senator KENNEDY. In the area of pathogens, there was use of these 

which are the more dangerous, obviously, bacteria. There wa~ some 
testin•Y that \Yas used in various military installations, in open air, and 
in yotft· report today you are rewaling where those were and the times 
that they were held and how many there \Tere. 

How many were there, Colonel~ 
"What does your report show ? 
Colonel CARRUTH. I will have to count them, sir, I do not have the 

exact number. 
Senator KENNEDY. There were a number. Thry are listed here. 
But for the point of ou.r hearing today,. ~he fa~t is tha~ even being 

used on military installatiOns, on those m1htary mstallatwns, do you 
know whether there were families that were living on those installa­
tions, whether there wet·e women and children and dependents on 
those military installations, to your know ledge 1 
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Colonel CARRCTH. ~\.t Dugway Proving Ground, yes, there are de­
pendents that liYe at Dugway. 

Senator KENNEDY. So they would have been put at some risk, would 
they not( 

Colonel CARRUTH. K ot with the monitoring systems, the controls 
that were put on there. . . . 

I might mention that Dugway Prom~g Ground 1s apJ;>rOxima~ely 
the size of the State of Rhode Island. lt IS a rather large mstallat10n, 
and the biological test facility is some miles away from the populated 
areas. 

Senator KENNEDY. Ho"· many other areas were there? 
There were 8 series of tests, is that correct, and 54 agents used~ 

That is what your report shows. This is waat is here [indicating]. 
In those series of tests, were there other'S that were exposed~ 
At least m tile area, were dependent:s in those areas, were there 

civilisms workiug in any of those1 
Colonel CARUUTH. The only other areas in which tests were con­

ducted, were two with antianimal agents, early in. the bi<?logical pro­
g.u.d ...... u uuua.uulla1 1e~:>ean:u prug1·um ~vas tet:mi~ated rn 1954. 9ne 
test at Eglin Air Force Base \Yas done w1th antlammal agent agamst 
swine, and a test at the University of \Viscon.siu was with the New­
castle disease, which is a virus that infects chickens. 

Senator KENNEDY. The military being infected within this area, 
were they beino- informed that these tests were taking place~ 

Colonel CA~UTH. The people who were conducting the tests knew 
what the test was about, sir. 

Senator KENNEDY. That is not what I am asking. I am asking 
whether any of the people in any of the vulnerable areas were made 
a ware of the tests? 

Mr. Miller, do you know~ . . 
)fr. MILLER. I think the answer IS only those who had offiCial capac­

ity with respect to the tests were informed. 
Senator KENNEDY. I understand your position is obviously that if 

there were going to be any kind of tests, that the military _personnel 
should be informed of the dangers of any of these, the nsk-benefit 
ratio, am I correct, Mr. Miller? 

Mr. MILLER. You are correct. 
Senator KENNEDY. And that in these instances that was not the 

case~ 
Mr. MILLER. I think with everything. we know today as compar~d 

with what we knew then, if we are gomg tc do any more open au 
biological testing on military installations, we will assure that the 
general public is safe. . 

Senator KENNEDY. Do you ha Ye any plans for any further open a1r 
testing? 

Mr. MILLER. We have a plan under formulation to do ope~ air ?i<:>­
lo<Yic tests at Dugway of the X~I-19 alarm systrm. We believe It rs 
ne~essary to test the alarm system against the simulant to insure its 
suitability. 

Senator KENNEDY. That is a detection system 1 
Mr. l\hr.r.F.R. Yes, sir; it is a detertion system, detection and alarm. 
Senator KENNEDY. Colonel C'arruth, do you haye an opinion as .to 

the nature of the Yulnerability of the lJnited States in terms of bro-
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logical testing in the nature of our preparedness or our ability to deal 
with biological warfare? 

Colonel CARRUTH. I think the basic answer to that, Senator, we 
should probably coYer in the closed session. 

. IIoweyer, some generalities. Since biological agents are not that 
chffict~lt to manufacture, since they can be introduced without a signa­
ture, 1t can ~ released without being l?asily detected, most aspecls of 
our way of hfl' are vulnl'rable to biological attack. 

S~nator KEKXEDY. So you sec the necessity for some continued, 
testmg I suppose from a national security point of view~ 

Colonel CARRUTH. 'Yhen the biological program was terminated, 
there were several groups and areas in which the emphasis was to be 
placed in our biological defl?nse program. 

Se.cretary. )filler ha~ already covered basically all of them. That 
was m physi.calJ?rotechon, to be able to protect the personnel. Medical 
defense, winch IS an area General Augerson has expertise in, and 
another area is in ntlnerability assessments. Basically vulnerability 
assessme':lt is the utilization of the data which we have gathered from 
the previous t<>sts to analyze the vulnerability of our forces to po­
tential enemy biolgical attack. 

There m;ty be some time in the future that WC' are going to have to 
analyze whether there is a specific area of vulneraoility that takes 
additional tests. But, at this time, we have none planned. 

Senator KEXXEDY. Senator Schweiker. 
Senator ScnwEIKER. Thank you, Mr. Chairman. 
I would like to address a couple of questions to you about a test 

that occurr<>d at Fort )fcClellan, Ala., in 1952. I guess to do that I 
have to read a few statistics here. 

I might say these statistics come from Dr. Thomas Chester, who is 
a Center for Disease Control employee assigned to the Alabama Health 
Department, Bureau of Preventable Diseases. These are official Ala­
b~ma Health Department statistics, and pneumonia is a reportable 
disease in Alabama, although the reporting system is not perfect. 

~952 was the year the simulant t<>st was conducted in Fort McClellan, 
usmg both 8)1 and BG. I am addressing myself to the SM aspect of 
the test. 
. Tl.1e interesting thing is, if you isolate Calhoun County, some very 

sigmficant figures show up. 
In 1951, pn~umonia cases in Calho~n County represented 4.6 percent 

?f the statewide total of pneumoma cases. In 1952, the percentage 
JUmp~d to 12.3 percent, three tim<>s the rate of the preceding year. 
And m the year after the test , 1953-the year of the flu epidemic, I 
might ad.d- in 1953, the rate dropped back down to 4 percent, and 
then conb!lned to level off, at 4.2 pt•rcent in 1954. 

I am d1stur~d abo~tt a coup~e of things. I want to make clear I 
do not nec~ssanly cl.a~m there IS a caus.e and effeet r<>lationship be­
cause that IS very <hfficult to say. But It does strike me as unusual 
that in a 5-year period, the a\'erag<>s are pretty consist('nt, except for 
the year that. tht' test was conducted at Fort McClellan. In that year, 
fo.r that partlcnlar county area only, the number of pneumonia cases 
tr]J)led. 

I think what conec-rns me mor<> is that I believe supposedly there 
should haYo been some sort of monitoring system c;et up. I guess my 
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qut'stion is, what is your reaction to these statistics, Xo. 1; and1 Xo. 2. 
did in fact the people responsible for thel::ie tests establish a momtoring 
systC'm to clwck on whetlH'r pneumonia-like illnesses occuned in test 
areas such as this, where the rate tripled in the test year, compared to 
years before and years aftC'r the test I 

Gt>neral ~\roERsox. I am probably as wPll prepared to answer that 
as any. 

As far as I know, Senator, I am not aware of any special surveil­
lanc·c system established to monitor the changes in the incidl?nt of 
,·arious conditions in surrounding communities as part of that pro­
gram. Tlwre may haw be<>n, but I am not aware of it. 

I would observe, however. that it is very difficult dPalin{1 l\'ith 
s.tatistics~ such as thi~. For example, in the year when the pne~monia 
figure tnpled between 1951 and 1952. as I recall, I belie,·e al!'o tlw 
influ~nza case~ in the county al so tripled. 

It IS hard for me to see how this is a relationship between our test­
in{1 and infhtenza. 

Senator ScnwEtKER. I thought 1953 was the bi<1 flu impact not 
1952. b ' 

. General. AroERsox. There was a much larger number of cases of 
mflnrnza m 1953. Howenr, the number of cases of influenza I do not 
han1 the notes here in front of me. I do recall that the inftuc'nza cases 
went. up sharply in that county as did pneumonia cases. But it is 
hard to pro,·e negatives. 

As l say, it is very difficult. 
~enator ScnwEmE~. In your survey of these tests, did you find any 

ratiOnale or explanatiOn as to why som<' kind of specific monitorin{1 
systC'm was not set up, to pt·otect the population? "" 

General AuoER'>OX. As you know, I was not involved--
S~~ator ScuwEIKER. I realize all three of you are in very difficult 

posttwns. I underl-itancl that. 
0<>neral AroER~ox [continuing]. Hut trying to reconstruct this, I 

tlnnk tht' assumption was that under the conditions established there 
was not a thr<'at to the public. ' 

I cl? not believe you m.rntioned today th<> rather cxtensi\·c con­
~nlt.at.wn th~t took pla~e m th<> matter of testing with responsibh' 
mchnduals. m the pubhc health community to include in many of 
thes(l cas<>s mfornlC'd locallwalth officials. 

Senator ScrnYEIKER. I can accept that. But I have troubh> retatin{1 
l~1~t to why th~ Public H ealth Ser\'ice. of all people, ,vonld n :Jt hav~ 
~.ud lC'.t ns mom.tor what you arc dealing with, l'O we will know what 
any eftects of tlus mav he. 

It would seem to 1i1e tlw Public liC'alth Senice, frankly, ns well as 
t
1
hc' •\t·my or whoc\·C'r clicl tlw tC'sts, "onld ft>c·l some rC'sponsibilitv to 

< o tIns. ~ 

Gt'neral AroEnsox. As I say, it may well be that it was merrly­
Pwryone- madC' an assumntion of the imtO<'<•nc<' of these organisms: 
~enator ScHWEnom. Y<>~ tlwrl? was an X~L\ articlt' back in 1951, 

1 ) ~ar after th<' San Franctsco t<'sts. an article in .Tournai of the .. UL\ 
~fymg tl~erl? was a gr<>~t dangt'r her<' with this dis<'aSC' . So. sur<'lv. 

le Pnblle lTC'alth Sernce would be familiar with that situation. l.f 
not t h<' Army? 
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General AuGERSON. Even the AMA article you refer to, sir, indicated 
that these were not thought to be highly infectious organisms, and 
people who were infected in that 11 cases were in ru.ther special 
circumstances. 

Senator ScmvEIKER. One l?erson did die, though. 
General AuGERSON. Yes Sir. 
Senator ScnWEIKER. The other question is, do you know exactly 

when the Florida test in Key West, the Monroe County area, was 
conducted~ 

All I have is the year 1952. 
Do you have a date on that test~ I do not believe it is in any of 

your bsts. You may not have that date. 
Colonel CARRUTH. I do not have the exact date of that test. We 

could not find the test report. 
We fotmd only fragmentary data. 
Senator ScHWEIKER. The other statistics I want to bring out, and 

I want to make it clear that this is very speculative, but it is distutb­
ing in Yiew of the Alabama figures, relate to the Key West test. A lot 
depends on 'vhen the test was conducted, because the Florida State 
Health records show that 1953 is the only year in which Monroe Coun­
ty's rate of pneumonia cases per 100,000 population exceeded the 
statewide rate. 

I gness my bi<Y question is, when did the test occur~ 
If it occurred toward the end of the calendar year, it could ob­

viously have had an impact reflected in these figures. 
At this point, are you going to be able to get that information~ 
Colonel CARRUTH. I could not find the exact date. and I could not 

find the test report. I found fragmentary evidence that the tests were 
to ~e conducted starting April 14, 1952. A quarterly report for the 
penod April 1 to June 30, 1952 contained information that the test 
had been conducted. 

Senator KEN11.~DY. Secretary Miller, I think we covered the thrust 
of your testimony. 

If there is anythinJ! further. we will include it all in the record. 
'Mr. MILLER. Biolo~ical simulants were used in testing to determine 

how far the materia.! would disperse and how much of it would be 
living at the end of the journey-in other words, how vulnerable was 
the United States to attack. 

Release of these simulants in populated areas was not done to study 
the effects of those materials on human beings, but to develop knowl­
edge necessary to prepare defensive measures. 

Biological simulants released were chosen because they were be­
lieved harmless in the way they were used. They had no known harm­
ful effect on human beings. 

Release in and near cities, in real world circumstances, were con­
sidered essential to the proJ!ram because the effect of a builtup area on 
a biological agent cloud was unknown. 

One example of simulant use was the test conducted in a ~ew York 
su-bway. That test was conducted to determine how vulnerable a mass 
transit system was to covert attack. It was clesigned to test how widely 
biological material would be disseminated by releasing it at a single 
point in the subway. 
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T~e simul~tf·.~ user Bacillu,<J. subtilis, more commonly known as 
Baczllus glob1gu or GB, wns believed to be, and is still believed to be 
perfectly harmless. 

There pro~ably is some BG in. th.is room right now, not because we 
brought It with us, but because It IS found in most places naturally. 
Thro~<Yhout th.e hiol?gical war!are program, the Army has been 

as eand~d as poss1~le Without makmg classified materia.! public. 
Classifi~d mat~nal, however, has b~en availa·ble to Congress, and 

much of It provided over the years m closed sessions. In addition 
there has been ~xtensive publication in scientific journals, and mor~ 
recently unclassified reports to Congress have been reprinted in the 
Congressional Record. 

Since 19?9, the Army has busied itself with undoin<Y the efforts of 
the prec.edmg 27 years to establish a BW offensive capability. Total 
destruction of all DOD BW stocks and munitions was accomplished 
between May 1971 and February 1973. The BW facility at Pine Bluff 
~rsenal was then turned over to the :pepartment of Health, Educa­
tion, and Welfare f?r us~ as the N atl?nal Center for :roxicological 
Research, and the bwlo~ncal laboratones at Fort Detnck are being 
used by the National Cancer Institute. 

!oday, the Army doe~ limited testing in restricted areas to main­
tam an adequat~ defensiye posture. We are interested in developing 
personal pr<?tectiye clothmg and masks that protect against all types 
of ~nown bwlog1cal agents as well as alarm systems and detection 
devices. 

W c are maintaining an active program in vulnerability assessment 
and one in medical diagnosis, prevention and treatment. 

I hav~ furnished .each member of the subcommittee a copy of a com­
pre~1ens1ve unclass1.fied report <;>n the Army's B'\V program. Your 
chamnan '~as furmsh<>d a classified copy of the report earlier. 

I would hke to ask that the unclassified report be made a part of the 
record. 

[The report referred to follows:] 
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Purpose and Definition 

This report provides a comprehensive review of the U.S. Army's role 

in the Biological Warfare (BW) program so that Congress and other govern-

ment officials can assess accurately BW issues which are being raised 

continually. The report is limited to the BW technical program and 

the policies and govQrnmental controls which guided the program. 

The acronym BW will be used throughout to connote biological wea-

pons and defense programs. It also encompasses the terms "bacteriological" 

and "bacterial" which were used interchangeably in the early periods. 

BW is defined as the use of microorganisms ("germs"), such as bacteria, 

fungi, viruses, rickettsiae, and substances (toxins) derived from living 

organisms (as distinguished from synthetic chemicals used as gases or 

poisons) to produce death or disease in humans, animals, or plants . 

For BW purposes, the most effective and efficient route of entry of 

disease microorganisms into the human and animal body is normally by 

Ill ,, 
breathing into the lungs. For plants deposition on external surfaces 

is usually sufficient to cause infection. 

11 

25 

Preface 

In preparing a co~rehenaive review of the Army BW programs, it is 
crucial that the activities be portrayed in the context of the times and 
circumstances in which they occurred. For this reason, the events have 
been related to the appropriate period of national security activity. It 
has been difficult, at times, to provide finite data aa some of the de­
tailed working papers have since been destroyed; however, much data is 
available and every attempt has been aade to use primary documents or 
the aoat credible derivative data. 

The policy of the United States regarding biological warfare between 
1941 and 1969 was to first deter ita use against the United States and 
ita forces, and secondly to retaliate if deterrence failed. Fundamental 
to the development of a deterrent strategy was the need for a thorough 
study and analysis of our vulnerability to both an overt and covert 
attack while concomitantly examining the full range of retaliatory options. 
Recognition by American scientists of the potential of BW and concern 
about the United States lack of preparedness prompted the start of the 
U.S. program in World War II. Prom ita inception, the program was 
characterized by continuing in-depth review and participation by the 
aoat eminent aeientiata, medical consultants, industrial experts, and 
governaent officials. 

As s result of President Nixon's ban on BW weapons in Nove.ber 1969 
we have destroyed our limited BW weapon stocks. Because a potential 
BW threat atill exists, the U. S. still aaintaina s defensive BW program 
in accordance with the 1969 Presidential policy atat81118nt. This program 
seeks to develop effective warning and detection devices, protective 
clothing and equipment and continues to assess the vulnerability of the 
U.S. and ita forces to enemy BW attack. The probleaa of biological 
defense are greater today than at any time in the past because of the 
technological advances in the biological actencea. 

iii 
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~baptcr 1 

Int~uctory Surv~y of Unit£e States A~y Biological Warfare Progracs (U) 

World War II 

In the fall of 1941, opinions differed on the potential effecc!~-uess 

of BW. Sufficient doubt existed ,o that reasonable prudence required that 

a aerious evaluation be made as to the dangers of a possible attack. 

Secretary of War Henry t. Stimaon therefore requested the National Academy 

of Sciences to appoint a c~ttee to make a complete survey of the BW 

situation (two months prior to the attack on Pearl Harbor). After 

careful study, the committee concluded in February 1942 that BW was feasible 

urged that appropriate steps be taken to reduce U.S. vulnerability to BW 

attack. Secretary Sti~on then recommended to President Roosevelt the 

establishment ofra civilian agency for thia purpoaa. With approval by the 

Preaident, the War Reaerve Service (WRS) waa foraed in Auguat of 1942 with 

George W. Merck of the Merck Company, a pharmaceutical fira, aa Director. 

WRS was attached to the Federal Security Agency and served as a coordinating 

agency using the resources of exiating government and private institutions 

to carry out the BW program. Scientific adv!ce was received from a committee 

of prominent scientist& set up by the National Academy of Sciences and the 

National Research Council. An exchange of information was also inaugurated 

with the United Kingdom and Canada. 

The first task undertaken by WRS was the development of defensive 

aeaaur~s against possible BW atta~k. Its major achievement Wati the 

organization of a research and development program (R&D now referred to in the 

Department of Defense as research, develop~ent, test and evaluation, RDTL) 

to extend the paucity of ~nowledgc about BW. It was concluded that significan 

knowledge could not be gotten without larger scale developmental oreratiors. 
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Therefore, in November 1942, WRS requested the 01~cal Warfare Service 

(~S) of the Army (redesignated the Chemical Corps in 1946) to ?repare 

to aaaume responsibility for a larger scale research and deve:op~ent program, 

including construction and operation of laboratories and pilot plants. 

Up until this time the Army ha~ only been involved in the coordinating 

Committee activities of the WRS. The Army chose Camp Detrick, Frederick, 

Maryland, a small National Guard Airfield, as the site for new facilities 

and construction started in April 1943. WRS turned over to the Army 

CWS all operational projects but continued to exercise general aupervision 

over the entire BW program. 

The Office of Strategic Services alertad the Joint Chiefa of Staff 

in December 1943 to indications that the Germans might be planning to use 

BW. The BW program was accordingly stepped up and, in June 1944, the 

ca.plete prograa was transferred by direction of the President to the War 

Department. At the direction of the Secretary of War, the Cheaical War-

fare Service waa Dade responsible for work on BW agenta, for BW intelligence, 

and for BW defenae. The Aray Surgeon General was directed to cooperate with 

the CWS on matters of BW defense. The program continued es a joint effort 

with Navy and other Federal departoent participation. The R&D prograa 

was greatly accelerated with the addition of field testing facilities and 

a production plant. When the War Department assumed full responsibility, 

Secretary Stimson appointed Mr. Merck as a apecial consultant on BW. 

He also ~stabliated the United States BW Committee in October 1944 ~~ch 

Hr. Merck as Chairman and with senior representatives fro~ the military 

aervices. 

,_, 
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.\1: its pell1<, the Spedal !.'r<1<ectn lliv~sion of the Army CWS, \o-hich 

was tha main eler.1ent for carrying out the p~·ogram, had 3,900 personnel, 

o! vhich 2,800 w2re .~y, nearly 1,000 Navy, and the remaining 100 

civilian. The work wac carried out at four installations: Camp Detrick 

was th& parent research and pilot plant center; field testing facilities 

were set up in the summer of 1943 in Mississippi, another field testing 

area was established in Utah in 1944; and a production plant was constructed 

in Indiana in 1944. All work was conducted under the strictest secrecy • 

In addition to the coordination with the United Xingdom and Canada, a joint 

program was undertaken by an American-Canadian team to develop defenses 

against rinderpest disease of cattle. 

During World ~ar II, the policy of BW use implicity paralleled the 

policy for Cbeaical Warfare (CW); that is, retaliation only. While the 

United States had not ratified the Geneva Gas Protocol of 1925 which 

prohibited CW ~d BW, President Roosevelt and Prime Minister Churchill 

announced this policy in unilateral statements in the spring of 1942. 

End of Korld War II 

At the end of World War II, the construction activities and the testing 

programs were terminated and the remainder of the activities gradua lly phased 

down to a research status. The production plant, Vigo Ordnance ~orks, con-

structed at terre Haute, 1~di3na to provide a retaliatory capability using 

aerial bombs, ceased operation before infectious BW agents production. begac.. 

Only a h3rmless sieulant biological agent (Bacillus globigii or BG) was 

produced. the project was terclnated and the plant vaa subsequently sold to 
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the Charles A. Pfizer and Company for commercial use. 

By the end of World War II, 3 wide variety of dia .. ase agents e~fecthe 

aga.inst man, animals, and plants had been studied and limited field test ing 

conducted. Ext ensive work on safety measures to perform BW research and 

development had been ~ecessary as bo co~prehensive procedures, methode-

logics or equipment bad been available at the stert . ~ven so, infections 

occurred. These were later reported publicly in the extensive War Depert-

ment press release on BW in January 1946. the release was the first 

notification to the nation and the world of United States ~rk in BW. I t 

reported, in part, that: 

"In all work on biological warfare carried on in the United 
States, extreme care was taken to protect the participating 
personnel from infection. Many new techniques were devised to 
prevent infection and proved highly successful. Hospitals and 
diapensaries were maintained at all installations, staffed with 
both Army and Navy personnel and were equipped to treat accidental 
infections. Aa the result of the extraordinary precautions taken, 
there occurred only sixty cases of proven infection caused by 
accidental exposure to virulent biological warfare agents whict 
required treatment. Fifty-two of these recovered completely ; of 
the eisht cases r em31ning, all ara recovering satisfactorily. 
There were, in addition to the sixty proven cases, 159 accidental 
exposures to agents of ~known concentrations. All ~ut one of 
these rece"ived prompt treatment and did not develop any infection. 
Tn one instance, the individual did not report exposure, developed 
t{·~ disease, but recovered after treatment." 

Although remarkable achievements were made, the potential of B~ had by 

no means been completely measured; and Mr. Merck in bia final report to the 

Secretary of War recommended that the program be continued on a suff icient 

lcale to provide an adequate defense. A summary of accomplishments stated 

in the report are shown at Annex A. 
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Chapter 2 

leaearch and Planning Years After World W~r II (1946-49) (U) 

Responsibility !:!''-! Autho-r:!!z. 

When World War II ended, the CWS had as ita major mission preparedness 

for CW and BW in the context of a policy of retaliation only. The BW 

program of the Chemical Corps was j·---·t!h• an:~ually to Congress along with 

other Army programs. During the hearings in 1946 before the Subcommittee 

of the Committee on Appropriations, House of Representatives, on the Military 

Eatablishment Appropriations Bill for 1947, the Chief Chemical Officer 

discussed the BW program including the accomplishments applicable to public 

health and welfare and the potential effects of biological warfare. In the 

1947 hearings to the same aubcommittee, a question was raised as to why the 

Chemical Corps should be retained as a separate branch of the Army. General 

~aitt defended ita retention on the basis of ita past contributions and the 

future need for ita technical military expertise. This issue was seriously 

debated in the Army at that time and was resolved in favor of continuing 

the separate Army Chemical Corps. A summary of the extent to which Congress 

wu aware of the BW prograa is at Annex B. 

With the establishment of the Office of the Secretary of Defenoe (OSD) 

in 1~47, overall technical direction of the BW R&D program was vested in 

the "Research and Development Board" of OSD which was constituted at the 

same time. The Board had a Committee on Chemical and Biological Warfare 

which carried out this responsibility. The Committee consisted of a full­

time three man executive staff and eminent consultant members from science, 

industry and government. 
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The authority channel of management control was from the Secretary of 

Defense through the War Department (renamed the Department of the Army) to 

the Chief Chemical Officer and on to Camp Detrick. Military command at 

Camp Detrick was limited to administration of the installation service and 

support activities; direction of the technical program in the laboratories 

was the assigned responsibility of the Technical Director. Both the Commanding 

Officer and Technical Director were under the Chief CheMical Officer. 

Scope of BW Program 

The BW work was primarily confined to Camp Detrick with a snall number 

of contracts in universities and industry. Activities were concentrated on 

BW agent research and defensive aspects; some applied research on dissemination 

devices; the collation and digestion of the large scale R&D effort carried 

out during World War II; and the formation of sound research and development 

program frameworks. The research and development program is discussed in more 

detail in Annex C. 

In response to concerns about the vulnerability of the United States t o 

covert attack, the Research and Development Board, OSD, requested it& Committee 

on BW to consider the implications of BW ins abotage in extension of a study 

by a Special "Ad Hoc Panel on Sabotage." In October 1948, the Cotmnittee sub­

mitted a "Report on Special BW Operations" concluding that: BW was well 

adapted to subversive use; U.S. was particularly susceptible t o attack by 

BW operations which presented a grave danger, and. the current BW R&D pr ogram 

did not meet the requirements to defend against subversive BW operations. 

The Committee provided a blueprint on goals, objectives, organization, 

and examples of projects. One of their defensive project examples was conduct 

of vulnerability tests on " test ventilating systems, subway systems, 
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and vater supply systems with innocuous organisms • • " Their reco11111end-

ations were subsequently approved and became the genesis of open air 

vulnerability tests and covert R&D programs conducted by the Army, some 

of which were in sup port of the Central Intelligence Agency (CIA). As a 

result of the study recommendation a Special Operations (SO) Division was 

established at Camp Detrick, HD in May 1949. 

While most of the BW R&D program concentrated on the antipersonnel 

aspects of IW, there are also smaller programs in antianimal and anticrop 

BW as outgrowths of the World War II effort. The antianimal program was 

closely linked to the antipersonnel program since certain diseases produced 

effects in humans and animals, and the scientific disciplines involved are 

identical or very similar. The anticrop R&D program differed significantly 

in that agricultural sceintific disciplines were required. Additionally, 

the anticrop program at Camp Detrick also included R&D on chemical substances 

which could be used against plants for either defoliation or crop destruction. 

The latter was considered CW but waa performed at Camp Detrick a8 8 matter of 

scientific economy. As with the antipersonnel R&D programs, the antianimal 

and anticrop activities were heavily research oriented during this period. 

From the end of World War II until 1950, no production was carried out 

for purpose of operational readiness and no facilities were available for 

such work. Laboratory scale research and pilot plant development proceeded 

as a natural extension of the research programs. New facilities for pathogenic 

BW agent pilot plant production were also planned during this period. (Annex 

C and D). 

Testing 

At the end of World War II, all the field test sites with the exception 

of Dugway Proving Ground, were abandoned and the primitive Granite Peak BW 
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teat site at Dugway Proving Ground, Utah was inactivated. Pathogenic agent 

testing at Camp Detrick was confined to closed laboratory size chambers and 

was directly related to agent evaluation and medical defensive aspects. In 

this period, no control experimentation on humans had yet been conducted 

at Camp Detrick even though such experimentation was an acceptable practice 

in the development of vaccines within the U.S. medical community. Small 

scale outdoor testing with two biological simulants (BG, a spore forming 

microorganism; Serratia marcescens, a vegetative organism commonly referred 

to as SM) and inert material such as talc, were conducted at Camp Detrick. 

These materials were considered to be totally harmless by scientific and 

medical experts. In 1949, construction of an enclosed one million liter 

teat sphere (the largest in the world) was built at Camp Detrick and BW 

explosive munition tests with pathogens were started. 

The first open air sea tests with biological simulants were conducted 

in 1950 aboard U.S. naval ships in the Atlantic Ocean off Norfolk, VA. 

Simulant clouds were released to envelop ships so as to assess their vulner­

ability and to test prototype BW electronic detection devices. Annex E 

provides a chronological listing of the open air tests conducted and Annex 

F discusses some of the tests which have appeared in the news recently. 

Open air testing of infectious biological agents was considered 

essential to an ultimate understanding of BW potentialities because of 

the many unknown factors affecting the degradation of microorganisms in 

the atmosphere . However, the primitive test experience in World War II, 

revealed that too little WAS known on how to assure absolute control of 

infectious organisms in the open air from a safety and environmental 
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standpoint. Safety and medical aspects in BW R&D as well as testing were 

always of overwhel~ing concern; and adequate safety procedures and controls 

had to be operative prior to the initiation of any new R&D BW projects. 

Annex G summarizes the BW safety program. 

Support to Other Government Agencies 

In addition to ita internal BW technical work, the Army provided What 

was tantamount to "contract services," to other military services and 

governmer.t agencies since it had the moat comprehensive and largest BW 

program. From its formation, the mission of SO Division was to carry out 

research on potential methods of enemy covert BW attack and also to assess 

the BW implications of the growing concern about sabotage in the cold war. 

Activities of SO Division in support of CIA were investigated and 

r ecorded i n the 1975 Repor t of the Hearings in September 

1975 before the Senate Select Committee, chaired by Senator Church, to 

study Governmental Operations with Respect to Intelligence Activities and, 

therefore, will not be discussed in detail in this report. 

Program and Policy Reviews 

The military significance of BW and the need for a BW program were 

constantly reviewed at the highest levels of OSD between 1948 and 1950, 

In July 1948, a comparative study of BW, CW and radiological warfare (RW), 

was made by the Research and Development Board at the request of the Joint 

Chiefs of Staff (JCS). Subsequent studies were made periodica lly to evaluate 

comparative military aspects; time to accomplish R&D, sys tem cos ts and 

technical feasibility, In March 1949, the Secretary of Defense 
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established a committee t o report on the status of the BW program. 

The committee report in July 1949 indicated that the U. S. BW defense 

postur e needed improvement. 

The general United States policy for use of CBR wa rfare, i.e., 

only in retaliation against its us e by an enemy, was reevaluated at 

the highest military and civilian levels in 1949. This culminated in 

p~bruary 1950 when the President approved continuation of the retaliation 

only policy. 

In October 1949, at the direction of the Secretary of Defense, the 

Reae~rch and Development Board established an Ad Hoc Committee on CBR 

Warfare to investigate all the t echnical and strategi c aspects of the 

subject. 

In June 1950, after extensive research, the Committee submitted a 

report recommending changes in CBR weapons policy, establishment of a 

BW production facility, that field tests of BW agents end munitions be 

conducted1and all aspects of BW research programs be expended. 
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Chapter 3 

Expansion of the BW Program During the Korean War (195Q-53) 

Attainment of BW Retaliatory Capability 

At the onset of the Korean War on 25 June 1950, the report of the 

Ad Hoc Committee on CBR Warfare vas under review by the Secretary of 

Defense. The Korean War spurred efforts to again develop a BW retaliatory 

capability based on the ominous threat of USSR involvement but there 

was reluctance to publicize the program. 

On 27 October 1950, the Secretary of Defense foraally approved all 

of the Ad Hoc Committee on CBR Warfare recommendations except one relative 

to changing U.S. BW retaliatory policy, and directed their implementation. 

The U.S. Army Chemical Corps assumed prime responsibility for carrying 

out the Committee recommendations. The Army vas authorized to construct 

a BW production facility at Pine Bluff Arsenal (PBA, near Pine Bluff 

Arkansas). Design of the facility vas accelerated and ground vas broken 

in February 1951. 

The first limited BW retaliatory capability vas achieved in 1951 

when an anticrop bomb was developed, tested and placed in production for 

the Air Force. Anticrop Agent production sites were carefully selected 

for safety with the coordination and approval of the U.S. Department of 

Agriculture. 

Expanded Program 

The BW test program was also accelerated in this period. (Annex E). 

In late 1949, vulnerability tests with simulants were started in response 

to the Report on Special BW Operations which pointed out the U.S. suscep­

tibility to covert BW attack. The first large area vulnerability test 
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was conducted in San Francisco Bay in September 1950 using the simulants 

BG, ~and fluorescent pa~t1cles. (Annex E). Small seale ~athogenic 

field testing at Dugway Proving Ground was resumed in 1950 after a five 

year lapse and expanded in 1951. (Annexes Hand I). The first anti­

animal BW test was conducted in July 1951 at Eglin Air Force Base, Florida. 

In 1954, the sntianimal BW program was discontinued because it was con­

cluded that it lacked military worth. This is covered in more detail in 

Annex C. 

In September 1951, the JCS assigned priorities to the Army for the 

development of specific BW agents. Also, the state of CBR readiness was 

reviewed by the Secretary of Defense in Wovember 1951 with the conclusion 

that a higher degree of readiness and more ~power was required in the 

development of CW and BW munitions. A directive to improve CBR readiness 

vas issued to all elements of the Defense Department on 21 December 1951. 

In early 1952, the Pine Bluff Arsenal BW antipersonnel agent plant 

waa 40 percent complete (Annex D) and the total cost vas estimated at 

$69 million. Production was scheduled for October 1952 but did not begin 

until December 1953. Production readiness to meet estimated requirements 

was achieved in the spring of 1954. The final total cost of the plant 

was $90 million. 

Major research facilities to support the expanded BW R&n proeram 

were constructed at Camp Detrick and in 1953 over $10 million worth of 

laboratory and pilot plant facilities were completed. 

With the expansion of the BW retaliatory program, there was also 

an increase in the defensive work, e.g., the research program in protection 

against BW was a1most doubled in 1952. Much data were developed in 
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personnel protection, decontamination, and immunization. !arly detection 

research ~as started but progress was also because of the complexity of 

the technical problem. 

The preceding acceleration actions during the Korean War were, in 

part, caused by the concerns of the field commanders. They became very 

apprehensive over the possibility of the enemy initiating CW and/or BW 

because of the intensive propaganda campaign accusing the U.S. of using 

BW. It was r ecommended that the United Nations Forces should maintain 

retaliatory capabilities and defensive preparedness in CW and BW. 

Readiness 

In response to the December 1951 DOD Directive to improve CBR readiness, 

the Secretary of the Army established a committee to evaluate Army efforts 

in CW and BW. The resulting report indicated a need to improve management 

of the CW and BW effort by reorganizing to separate BW and CW elements on 

a vertical basis. The report was reviewed by a panel of General Officers. 

IH 11 1 The panel supported the basic thrust of the Committee and proposed 

"Contractor operation" of the BW program with a small government management 

staff for supervision, paralleling the AEC management approach. As a 

result, an Assistant Chief Chemical Officer for BW was appointed in the 

early fall of 1953 and the BW elements of the Chemical Corps were 

consolidated under him in October 1953 . This action was a preparatory 

measure prior to signing a contract with a large commercial chemical firm. 

In late December 1953, while final negotiations were in progress with 

representatives of the contractor, the firm advised that they no longer 

wanted to contract operate the program and withdrew from further partici-

pat1on. The BW program was then continued, as reorganized, with government 

personnel. 
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In June 1953, a month before the Korean War ended, The Secretary 

t h t te of CBR readiness and stated of Defense, expressed c~ncern over e s a 

i Singly or in combination, should be prepared to that each Serv ce, 

employ CBR weapons when directed. After a review of the Services' 

capabilities, it was concluded that BW capabilities were, indeed, limited 

for a variety of reasons but primarily by knowledge gaps in the 

biological sciences. 
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Chapter 4 

Cold War Years - Reorganization of Weapons and Defense Programs 

(1954-1958) (U) 

Continuation of Technical Programs 

As previously described, by the end of the Korean War in July 1953, 

construction of the BW production plant at Pine Bluff Arsenal (PBA), was 

nearing completion. Production of hardware for antipersonnel BW agent 

cluster bombs began early in 1953 and by the end of the year had been 

delivered to PBA for filling to support Air Force requirements. In 

December, the plant entered the shakedown test phase with pathogenic 

organisms. It became operational in the spring of 1954 with the first 

production of Bruc!lla suis (the causative agent of undulant fever). 

Large scale production of the lethal agent Pastuerella tularensis 

(tularemia) began a year later. 

The growth of BW R&D capabilities continued at Fort Detrick. Between 

August 1954 and July 1958, an additional $15.6 million worth of laboratory 

construction was completed. Safety continued to be of major concern, 

particularly where shipment of larger quantities of BW agent were contemplated. 

(Annex J). In January 1955, and continuing until December 1958, the vaccine 

research program at Fort Detrick was supplemented by a major contractual 

effort at Ohio State University Research Foundation. The program included 

the use of human volunteers. (Annex K). 

Policy Revision 

A thorough review of the basic U.S. policy of "retaliation-only" with 

CBR warfare was precipitated in May 1954 by the Chief of Staff of the 

Army. ~e question of CBR policy was ultimately referred to high level 
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national security advisors. Based on Soviet military doctrine expressed 

by Marshal Zhukov in a speech to the 20th CPSU Congress on 20 February 

1956, and repeated three days later by the Commander-in-Chief of the 

Soviet Navy, our national policy was realigned. The Soviet pronouncements 

clearly stated the tenet that CW and BW weapons would be used for mass 

destruction in future wars. In 1956, a revised BW/CW policy was formulated 

to the effect that the U.S. would be prepared to use BW or CW in a general 

war to enhance military effectiveness. The decision to use BW or CW would 

be reserved for the President. 

Special Studies 

In May 1958, the JCS again reviewed the BW and CW situation at the 

request of the Secretary of Defense and cone luded that progress on 

offensive BW and CW was slow because of budget limitations. While the 

Air Force has some capability, Army offensive BW systems were still under 

development. Although there was a firm military requirement for CW and 

BW defense materiel, defensive capabilities were not effective because 

of technical difficulties. 

In December 1958, a BW/CW Symposium was convened by the Defense Science 

Board at the Headquarters of the Rand Corporation. This symposium examined 

the military and political impact of BW and resulted in recommendations 

that the Secretary of Defense acquaint the JCS of the results of the symposium , 

develop weapons requirements, increase the CW and BW research effort, develop 

weapons systems use doctrines, and attempt to gain public acceptance and 

support for BW and CW weapons systems. 
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The Defense Science Board approved the conclusions and recommendatiocs 

resulting from the symposium and forwarded them to the Direc t or of Defense 

Research and Engineering (DDR&E). The recommendations were aent to the 

JCS with the report, and an Ad Roc Committee on Biological and Chemical 

Warfare was established to prepare a research, development, teat and 

evaluation program based on the recommendations . 
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Chapter 5 

The Limited War Period - Expanded Research 

Development, Testing and Operational Readiness (1959-1962) (U) 

Program Definition and Expansion 

In mid-1959, the DDR&E briefed the Secretary of Defense on the 

potentialities of CW and BW and recommended a 5-fold expansion of the 

ROTE effort over a five year period. The Secretary of Defense sought 

advice on expanding the CW/BW weapons program and asked that employment 

doctrine be identified. He was advised that present retaliatory capabil­

ities were out of date and needed modernization; a U.S. operational 

capability should be maintained as a deterrent; U.S. forces must be 

capable of operating in a toxic environment; an increased RDTE program 

directed to qualitative operational requirements was needed, and the 

Service Chiefs should be requested to identify qualitative operational 

requirements. 

In late October 1959, the Chief Chemical Officer was directed by the 

Chief of Army Research and Development to prepare an expanded five year 

program. The DDR&E also revived .the Army's anticrop program which had 

been phased out in 1957 because of the decreased interest of the Air Force, 

the prime user. 

By the end of 1959, the Chemical Corps mission reached a height of 

emphasis unprecedented since WWII. The military Services were submitting 

requirements for BW munitions, which included dissemination means for 

artillery, missiles, drones, and other lesser weapon systems. (See Annex 
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C, Reae.rch and Development). To further the e~haeis the Secretary 

of Defenae set up a Biological and Chemical Defense Planning Board, 

to establish program priorities and objectives . The Board had eminent 

scientists, engineers, and R&D managers from industry, academia , and 

government. In the report of June 1960, the board recommended, inter alia, 

major emphasis in the BW retaliatory and defensive programs. The DDR&E 

approved the recommendations in August 1960 and the Services were directed 

to increase their funding to attain identified BW/CW objectives. The 

cold war years of possible direct nuclear confrontation (U.S. vs USSR) 

had been ameliorated by the Korean War which had been fought with conven• 

tional weapons . In about the same period, the Soviet Union was ~eginning 

limited harassment tactics, e.g., the closing off of highway access to 

Berlin, resulting in the Berlin airlift. The advent of limited war and 

small scale conflict evoked a need for weapons which could assist in 

controlling conflict with minimum casualties. Controlled temporary 

incapacitation, therefore, became an RDTE weapons objective, and CW and 

BW weapons offered the most promising technical possibilities . The BW 

program was then shifted to emphasize incapacitation. 

In the suDIDer of 1960, the CW/BW national policy of "preparedness for 

use at the discretion of President" which had been revised from "retaliation 

only" in Mar ch 1958 was revalidated. Congress became interested in CBR 

disarmament at about the same time and the Senate SubcODIDittee on Disarmament 

held hearings and published a report (See Annex B) . Stimulated by this 

initiative, the Department of Defense mnducted extensive studies through 

1961, concluding that for the "time periods 1962·65 and 1965·70 no single 
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inspection procedure or combination of procedures were available that would 

offer a high level of assurance against militarily significant violation 

of BW arms limitations;" and that "there was no inspection procedure that 

would inaure against clandestine use of these weapons." 

An immediate major Defense thrust of the Kennedy Administration was a 

reasoeooment of BW/CW. In Hay 1961, the Secr~tarv of Defense asked 

that the JCS: evaluate the potentialities of BW/CW, considering all 

possible applications; prepare a coated plan for development of an adequate 

BW/CW deterrent capability. This project was Number 112 of about 150 which 

the new Defense leaders were emphasizing. The JCS, using primarily the 

Auguot 1960 report of the Defense Biological Planning Board and an Army 

Chemical Corps special submission, sent their study t o Secretary of Defense 

McNamara in ~arly June, accepting the Board's basic findings and generally 

aupportad additional emphasis. The JCS estimated that the cost for obtaining 

Secretary of Defense McNamara's complete spectrum BW/CW capabilit~ vas about 

4 billion dollara. 

The Acceleration Plans 

Within OSD, the JCS study was referred to the Director of Defense 

Research and Engineering for review prior to submission to the Secr~tarv of 

Defenae. The DDRE made a finite review of the JCS recommendations. 

Overall, he strongly concurred in the JCS view that these weapons had 

great potential; however, he felt that they could be considered operational 

only in the moat limited sense and that the task of measuring their impact 

accurately still had t o be done. The DDR&E recommended that his office, 

in cooperation with the JCS, come up with a phased approach for achieving 

the required capabilities. 
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The secretary of D~fense accepted the Jcs retommertdatiohs as modifi~d 

by the DDRE and in July 1961, a DOD task group titled, "Project 112 

Working Group" was set up by the DOllE, with Joint StaH and Service 

representatives. They then prepared a comprehensive plan for execution 

which was submitted in September 1961 to DDRE. The plan laid out precise 

tasks, target dates and assigned action. The lack of adequate field 

testing was also highlighted with the recommendation that a Joint Task 

Force (similar to the nuclear testing Joint Task Force) be established 

under JCS control, which would conduct service tests. Overall, the project 

resulted in large increases in U.S. Army BW programs, since the Army 

Chemical Corps was responsible for conducting BW agent research for all 

military Services. 

Reorganization of Chemical Corps Functions 

The Army Chief Chemical Officer was notified by the Office of the Deputy 

Chief of Staff f or Logistics (DCSLOG) on 14 November 1961, that he was 

responsible for carrying out the major portion of Army Project 112 actions. 

At this juncture, the Chief Chemical Officer was under the direct juris­

diction of the DCSLOG with technical channels to other General and Special 

Staff elements 9f the Army, notably the Army Chief of Research and 

where the primary Army focal point for Project 112 was located. 

Chief Chemical Officer for BW (established in 1953) was shor t lived and had 

been abolished in 1954 when the new Chief Chemical Officer realigned the 

Chemical Corps to the traditional functional approach. With modest changes , 

it remained that way through 1961. 
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In 1962, the Army had a major reorganization which abolished the Chiefs 

of technical Services to include the Chief Chemical Officer, His technical 

operating functions were integrated into the newly formed Munitions Command 

of the Army Materiel Command. Selected non-technical staff functions were 

aaaigned to a new office within the Office of the Deputy Chief of Staff for 

Operations (DCSOPS), with the Chief Chemical Officer as ito Director, 

initially with a staff of 70. Within the Munitions Command, the BW program 

subsequently was centered at Fort Detrick which had operational control of 

BW production activities at Pine Bluff Arsenal. In 1962, BW testing was 

aasigned to a separate testing and Evaluation Command. 

Program Accomplishments 

The BW program in 1962 reflected the objectives established by Project 

112. An anticrop weapons system for the Air Force resumed in 1962 with the 

production of agent. Within the increased program, $20.1 million was approved 

for modification and expansion of the production facilities at Pine Bluff 

Arsenal. The development of vaccines for Q fever and Tularemia enabled 

development work on Q fever and tularemia to proceed to standardization as 

BW agents. $2.3 million was authorized for procurement of broad spectrum 

antibiotics for BW casualties. 

Deseret Test Center 

As a resurt of Project 112, the Army activated a BW/CW testing organi­

zation in May 1962. Deseret test Center (DTC) was established at Fort 

Douglaa in Salt Lake City, Utah. It was authorized 227 military and civilian 

personnel and was jointly staffed and supported by the Army, Navy, Air 

Forc:e, and Marine Corps. Liaison waa maintained with the US Public Health 
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Service. Its mission, organization, and functions were approved by the 

Secretary of Defense. DTC ·was to coordinate the requirements for, plan, 

conduct, and evaluate testing of biological (and chemical) weapons and 

defense systems. While reporting through the Army Chief Chemical Officer 

and Army Chief of Staff, DTC had to obtain approval of the JCS for conduct 

of tests, to include materiel, personnel, and funds. In addition, review 

and approval by OSD (DDR&E) and the President (President's Scientific 

Advisory Committee (PSAC)) were required. The Secretary of the Army 

also participated since he submitted the proposed test programs to the 

Secretary of Defense on a parallel basis with the Army Chief of Staff 

submissions to the JCS. For example, on 21 August 1962, the Secretary 

of the Army provided recommendations with supporting detailed rationale 

for the DTC tests. Coupled with the Deputy Secretary of Defense approval 

of only part of the testa, these documents demonstrate the extreme care 

taken to assure the ultimate in safety, the highest level of review and 

Il l 11 II approval, and appropriate government coordination. These reviews of proposed 

BW/CW tests focused on the need to place governmental controls on any 

experiment that could have adverse effects onthe environment; and 

precipitated a statement on national policy on 17 April 1963. This state-

ment required that the President give prior approval for any scientific 

or technological experiments which might have protracted effects on the 

physical or biological environment. OSD implemented this policy on 30 

April 1963 by issuing a DOD Instruction titled, "Large Scale Scientific 

or Technological Experiments," which spelled out precise controlling 

procedures. 
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Chapter 6 

Adaptation of the BW Program to Counterinsurgencies -

The Vietnam War Years (1963-68) (U) 

Technical Programs 

Throughout the Viet~ War, the BW program waa guided essentially by 

the requir~nts delineated in Project 112. 

The overall emphasis in Defense programs during this period was on 

supporting the Vietnam War and the BW program was limited accordingly. The 

prt.ary retaliatory BW efforts were directed toward meeting production 

require.entl of antipersonnel and anticrop agents. Production facilities 

at Pine Bluff Arsenal were completed and between 1964 and 1967, the plant 

produced 1everal different BW agents. Various types of BW munition hardware 

were delivered to Pine Bluff Arsenal, filled, and stored there. These 

8UDitionl were never shipped anywhere, except for teat purposes. Production 

of anticrop agent was accelerated in 1963 and continued until AugustB69. 

Anticrop agent cultivating methods, originally developed at Port Detrick, 

were sub1equently refined under a contract beginning in 1963. The agent 

waa aub1equently produced and delivered to Port Detrick at the termina­

tion of the contract in June 1966. 

Chemical Herbicides 

Ba1ed on the special scientific advisory efforts of the OSD Advanced 

Re1earch Projects Agency to South Vietn·- and ~ supported by special funds 

provided by them, the United States Army and Air Force were requested to 

conduct chemical herbicide spray experiments in South Vietnam. The purpose 

wa• to determine their operational suitability (or defoliation of)lngle 

vegetation to prevent ambush along key travel routes, and for destruction of 

field crop1 grown by th i e nsurgents in remote areas. The technical work 
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on the herbicides and dissemination devices waa done by Fort Detrick personne 

and the US Air Force provided aircraft and pilot support. These actions were 

not BW but some confusion resulted because Fort Detrick carried out the RDTE 

activities as a part of their overall scientific program. Subsequent U.S. 

introduction of herbicides operationally in 1963 and rapid increase in their 

use until termination in 1970, resulted in North Vietnamese accusations that 

the v.S. was using cw and Even BW. The impact of these actions on the U.S. 

ban of BW in 1969 are treated in detail in Chapter 7. 

Incapacitating BW Agents 

In 1964 ROTE on enterotoxin& from bacteria of the Staphylococcus group, 

which causes severe short term incapacitation (known as food or ptomaine 

poisoning), had progressed to the point where development of weapon systems 

appeared feasible. As a result, work on this potential agent was accelerated 

Enterotoxin& are not living microorganisms and are not contagious in any way . 

They are complex chemical substances produced by microorganisms which can not 

be readily synthesized chemically; and were included in the Fort Detrick BW 

program as a matter of scientific economy, much like the chemical herbicides 

were part of the BW anticrop program. Staphylococcal enterotoxin& were 

particularly a~tractive as agents because much less enterotoxin is required 

to produce incapacitation as compared to standard CW agents. President 

Nixon's statement in November 1969 did not specifically ban biological toxins 

and extensive discussion ensued on whether to include toxins in the u.s. 

declaration. The inclusion of toxins in the ban occurred in February 1970 

and all Staphylococcal enterotoxin work stopped. The details of R&D, 

human Volunteer testing, and field testing are in Annexes C, D, production, 

E and K. 

Some living microorganisms, such as Q fever and VEE, were also consider 

of the concern about possible but were not as desirable as toxins because 
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spread, the predictability of effects on the target population, and available 

knowledge about their long term effects on the environment. Other associated 

programs were also carried out and are described in the annexes listed above. 

No serious consideration was aiven to their uae in the Vietnam War althouah 

hypothetical analyses were made to assess their potential. 

Defensive Programs 

Defensive BW developments in this period emphasized rapid detection 

systems, extension of available v3ccines and improved therapy and prophylaxis, 

Also, a test was conducted to determine the vulnerability of personnel in 

an urban subway system to covert BW attack. A series of trials were conducted 

in three major north-south subway lines ln mid-Manhattan, New York City, in 

June 1966. A harmless simulant biclogical agent (BG) was disseminated 

within the subway tubes and from the street into the subway stations. The 

simulant data when translated into equivBlent covert attacks with 

pathogenic agents during peak traffic periods indicated that large numbers 

of people could be exposed to infectious doses. With the need for increasing 

money to support the U.S. Army's increased involvement ln the Vietnam War 

and the mounting efforts in the United Nations (UN) to achieve some type 

of disarmament agreement in CW/BW, the funding support of Army BW programs 

gradually dropped 1rom $38 million in FY 66 to $31 million in FY 69 when 

President Nixon banned U. S. BW w~apons. In FY 73, when the Army biologica l 

defense program had stabilized, the amount had dropped to $11.8 million. 
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Chapter 7 

Disarmament and Phase Down (1969-72) (U) 

Presidential Ban of BW 

0n 25 November 1969, President Nixon announced a major policy decision 

on the United States chemical and biological warfare program. With respect 

to CW, he renounced the first use of lethal and incapacitating chemicals 

and he stated that he would resubmit the Geneva Protocol to the U.S. Senate 

for ratification. With regard to~e BW program, President Nixon renounced 

the use of lethal bacteriological .(biological) agents and weapons and all 

other methods of biological warfare, and he directed the Defense Department 

to make recommendations for the disposal of existing BW weapons. He further 

stated that the U.S. would confine ita biological research to defensive 

eeasures such as immuni%ation and safety measures. Questions remained, how­

ever, on whether the policy applied to biological toxins. On 14 February 

1970., a White Houae announcement extended the policy to biological toxins 

regardless of their means of production. 

The Presidential announcement was culminated by several major reviews 

of U.S. policy concerning chemical and biological warfare by national security 

experts. However, as indicated in Chapter 6, the origin of the policy 

change dates from criticism of U.S. application of chemical herbicides and 

riot control agents in the Vietnam War beginning in the mid-60's. In addition 

studies of a coordinated U.S. policy on BW and CW were initiated by the Defe~ 

Department and the State Department in October 1963. These studies continued 

into 1965. On 5 December 1966, the General Assembly of the United Nations 

passed a resolution for all States to observe the principles of the Geneva 
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Protocol of 1925. In December 1966, a reconnendation was made that the 

United States should announce a policy of "no first use" of biological 

weapons but no action was taken. 

United Nations Disarmament Efforts 

International attention on chemical warfare was heightened in January 

1967 by the reported use of toxic material in the Yemen Civil War. The effec­

tiveness of the Geneva Protocol was questioned and there was considerable debate 

at the United Nations on the necessity to develop new instr~ents to extend the 

Geneva Protocol. A case was made by the United Kingdom to separate BW and CW 

to facilitate disarmament progress in this area. In 1968, the Eighteen-Nation 

Committee on Disarmament (ENCD) recommended that the Secretary General appoint 

a group of experts to examine the dangers to mankind represented by employment 

of CW and BW. The group was subsequently appointed following a UN General 

Assembly resolution to this effect on 20 December 1968. They met in February, 

April and June and submitted their report to the Secretary General of the UN 

in late June 1969. In July 1969, the Secretary General accepted the report 

and urged a halt to the development, production and stockpiling of all CW and 

BW agents and proposed elimination from the stockpile. He also appealed to 

all States to accede to the Geneva Protocol and to apply ita provisions to 

all chemical and biological warfare agents. In November 1969, the World 

Health Organization submitted a separate report to the UN on the health 

aspects of chemical and biological weapons. Both reports emphasized the 

unpredictability, risk in, and lack of control of BW in a major military 

employment. At the UN, there was general agreement that no new instrument 

other than the Geneva Protocol was needed to preclude the use of CB weapons 
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but that a new agreement would be needed to prohibit their development, 

production, and stockpiling. 

The UK continued to push for a separation of CW and BW and on 10 July 

1969, they submitted to the Con erence f Of the Committee on Disarmament (CCD)* 

a draft Convention for the prohibition of the development, production and 

stockpiling of bacteriological (biological) and toxin weapons. (The UK 

draft was revised to include toxins at the suggestion of the U.S. and was 

resubmitted on 18 August 1970.) The USSR submitted a competing 

Convention encompassing cw and BW to the UN General Assembly in September 1 

It was in this framework of international debate that President 

ti announcement of unilateral BW disarmament by the United S his preemp ve 

United States Demilitarization Program 

In preparation for the President's announcement, the 

Army in August 1969, was directed to immediately cease all production of 

and biological agents and filling of dissemination devices. 

BW demilitarization plans were formulated and plans were initiated for dis 

i i at Pine Bluff Arsenal and all of all antipersonnel agents and mun t ons 

crop material at Fort Detrick, Rocky Mountain Arsenal and Beale Air 

i 1 f t d control, total accountability The plans emphasized operat ona sa e Y an 

for all materiel, and absolute verification of destruction in the form of 

incontrovertible data. The plans were reviewed extensively by Army experts 

and by U.S. Departments of Health, Education and Welfare; Interior; Agr 

the Enviro~~ntal Protection Agency; and appropriate state and local 

officials. Accompanying environmental impact statements were filed with 

President's Council on Environmental Quality. 

*On 26 Aug 1969, the Eighteen Nation Committee on Disarmament was renamed 
i Disa-•ment (CD) " to reflect expansion of its membership. ·~he Comm ttee on ··-

The name of the conference was changed accordingly. 
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Total destruction of DOD antipersonnel BW stocks and munitions was 

accomplished •etween 10 May 1971 and 1 May 1972. The facilities at Pine 

Bluff Arsenal were completely decontaminated and turned over to the Food 

and Drug Administration to become the National Center for Toxicological 

Research. Total destruction of DOD anticrop agents and decontamination 

of facilities at the three storage points was accomplished between 19 

April 1971 and 15 February 1973. 

The offensive BW experimental program was also terminated in 1969 

with a complete inventory of all BW materiel at Fort Detrick and Dugway 

Proving Ground and destruction of all items except those eseential to 

defensive BW research. The BW production facilities were decontaminated 

and assigned to the Army Health Services Command pending formal transfer 

to the National Cancer Institute (NCI). The NCI has performed work through 

a contractor at the former biological laboratories since 1972 under an 

interim agreement; final transfer should be completed in 1977. Finally, 

BW defense program management and operations were transferred to Edgewood 

Arsenal. Detai l s of the BW demilitarization program are contained in Annex L. 

Biological Warfare Convention and Geneva Protocol 

In March 1971, while the U.S. BW demilitarization program was in progress, 

the East and West stalemate regarding separation of BW and CW weapons was 

oroken and a cutually acceptable draft convention applied to BW alone was 

submitted t o the General Assembly , The convention was approved by the Assembly 

in December, signed in Washington, London, and Moscow on 10 April 1972. 

Ratification by the U..S. Senate was delayed by their consideration of the 

Geneva Protoco l and the question of adding herbicides and riot control agents 

to the definition of CW agents. 

The question was resolved by President Fort in the latter part of 1974 

when the Administration renounced a~ a matter of policy the first use of 
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of riot control ag~nts Pr.d herbiciu~s in wt r except under specific 

conditions of defP.nae to seve lives. The Senate approved both the 

Protocol and the Convention on 16 tecember 1974 a~d President Ford 

eigne~ documents of ratification on 22 January 1975. 
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Ghartt-~ 'l 

The lliological Dt'fet1&e Research Program (1973-77) 

Program Realign~~ 

Since the Presider · ' s ban on offensive Btl it: November 1969 (extended 

by the ban on biological toxins in February 1970), the Aroy has confined 

its Bll technical. program to demilitarization and to defensive .ievelopmer.t 

involving physical protection and'medical procedures. The demilitarization 

programs have been discussed in the previous chapter and elaborated in 

Annex L. 

On 1 April 1972, Port Detrick was transferred from the U.S. Army Materiel 

eo.mand (AMC) to the Office of The Surgeon General. As a result of the 

shift ill ownership of Port Detrick, the Analytical Science Cffice and the 

Biological Defense Materiel Division- were transferred from Fort Detrick to 

Edgewood Arsenal, Maryland. On l July 1973, Fort Detrick and the U.S. Army 

Garrison was reassigned to the U.S. Army Health Services Command also under 

The Surgeon General. Civilian personnel, equipment and facilities of the 

Plant Sciences Directorate of Pt Detrick were transferred to the U. S. Depart­

Agriculture to continue the work on defense technology against crop 

in accordance with a PSAC recommendation. 

The U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID)* 

located at Fort Detrick is the center of the Army's program on the nedical 

aspects of BW defense. The physical defense program is conducted by the 

Biological Defense Group, with approximately forty personnel, assisned to 

tha Directorate of Development and Engineering at Edgewood Arsenal. Field 

teat support of the Edgewood Arsenal effort ~s provided by Dugway Proving 

Under an RDTE Project (Technical Assessment of Foreign Biological 

Dugway Proving Ground has the mission of examining the r. s. P.~d 

to biological attack. This function is 

~~r,;~~~lv 461 as signed personnel. 
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assigr.ed to a total of seven analysts in the Studies Division who examine 

available intellig~nce reports, current lahoratory research, and results of 

vulnerability testing with an overall assessment of these activities. 

Vulnerabi! '.t;r aE&essments normally inv:>lve study and evaluation rat..e. ~han 

laboratory R&D; however, simulant tests may be conducted when additional 

basic data is required. 

Funding for the total ROTE effort has varied from $10.2 million in 

FY 73 to $14.4 million in FY 76. Most of the funds (approximately 65% 

of $14.1 million in FY 77) have been applied to The Surgeon General's 

medical defense programs. 

Physical Defense Program 

The Biological Defense Group has responsibility for basic research and 

development of biological detection and alarm devices, development of high 

volume aerosol sampling and collection equipment, as well as development 

and evaluation of devices, systems, methods, and protocols for physical 

protection and decontamination. The major thrust of the physical defense 

program during the 1972 to 1976 time frame has been towards the end item 

development of · a Biological Detection and Warning System for the field 

The current program for basic research on biological detection has 

emphasized studies on remote detection concepts. This research has 

consisted of theoretical analyses of the feasibility for detecting 

biological aerosol clouds in the atmosphere area scanning methods. 

experimental studies hav~ yet been conducted. 

No 

the hardware development program was accompanied and supported by 

scti•e program of system analysis to provide a logical basis for the 
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ePtubltshrrent cf pc::formance characteristics for t.he propo3ed systems. 

included threat al\alysis, target analysts, tielu alarm array studies Studies 

and the impact of detector arrays on casualty reduction, system logic 

studies, a~~ related concept of use &tuJies le~ding to a better definition 

of syst~m rcq~ireme~ts. Coupled w~th the detecto= development was the 

parallel development of a large volume field sampler which ~auld be 

triggered by an alarm to collect a sample. 

Exploratory development of biological agent decontamination continued 

throughout the 1972-77 period. A contract package was prepared for the 

exploratory development of a decontamination system for biological contaminated 

personnel, equipment, and enclosures. This would be a four year technical 

effort planned for FY77 through FYSO. 

Basic research in this area is directed at evaluating the concept of 

decontaminating microbiological aerosols with a counter-aerosol of a chemical 

disinfectant such as lactic acid . 

In the area oi physical protection, peripheral leakage tests on 

two new mask prototypes will be completed, and evaluation of the leakage 

characteristics and performance of individual and collective protection 

equipment under development for the Army will be continued . 

Medical Research Program 

The objective of the medical research program is the development of an 

effective, integrated medical defense against otological weapons and highly 

infectious agents. New and classical •echniques in virology, immunology, 

and pathology are employed to develop methods for the early diagnosis, 

prevention and/or treatment of biological agent casualties, and rapid 

laboratory identification of m; agents as well as other ext~emely infectious 

diseases of importance in militdry operations. A major effort cf research 

8-l 



Ill 11 II 

60 

is the develo~ent, production and stock?iling of vaccines that can be used 

by US military troops deployed an~herc in the woYld against known and 

potential BW agents. The only national resource for vaccine development 

of any magnitude for the US Armed Services, Merrill National Laboratories, 

is utilized for mass production of ~andidate vaccines. This multifacetea· 

program utilizes the most efficient methods and technology for prevention 

and treatment, aerosol immunization, diagnosis, and vaccine production for 

BW agents and other mi litarily important highly infectious diseases. 
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_, ·~. ~4~5 ~~J laSCr 

~!:.Eu:ASE ft,'t J:JQ..f:Ji.:_, EST . JAI1UAl\Y 3, 19~6 

BIQ.~_9l.,C_AL W~ARE 

REPORT TO THE SECRE'!'AR1 OF WJ.R BY MR. GEORGE W. MERCK, 
SPECI AL CO!ISU!.TANT FOR BIOLOGICAL WARFARE 

Note to the Edi"ors: IntelliGence reports of investigation conduct ed ~y 
~1111 tary I ntelligcr.ce agenci es i n J apan a fte:.· the occupation B.:ld rece~ '!ed 
there arte r Mr. ~lerck had prepared hi s report t o the Secre·.:ary of War shov 
that Japan had made definite progress in biological varfare. From "hese 
investigAtions it is imovn that the Japa.nebe Army fostere:i offens i ve d~;­
velopmento in this field from 1936 until as late as 19~5. 

Int ens!ve efforts vere expanded by Japanes e milite-~ men tovard 
forging ~!ologicsl agents into practical veapons of of fens ive varfare, 
Modifications of various ;reapons developed through research in t heir 
laboratories vere fieldtested at Army proving grounds vhere field e~7eri­
ments vere also conducted in the use of bacteria for purposes of sabotage. 
These efforts vere pursued vith energy and i r.genuity . While definite 
progress vas cade, the J apanese had not at th~ tice the var ended r eached 
a position ~hereby thes e offensive project s could have been placed io 
operati onal use. 

There is no evidence that the enemy ever. resorted to this means o f 
varfare . Whether. the J apanese Army could have perfected these weapons in 
time and vould have eventually used them had the var continued is of 
not kno~~. Hovever; de f e nses against biol ogical varfare vere the 
of an active reos eart::h and developt:~ent program i n this country • . 

This report sets forth the combined efforts of Amer i can scientists 
industry vorking vit h t he armed forces ~~d ! n cooperation vith s imilar 
aeencies i n t he United Kingdo~ ar.d ca,ada to develop defenses t o ene~ 
attacks by biol ogical var~are . 

While the military developments cannot be di~cloaed in the i nterest of 
national secw·ity t he research cvr.t.·~~ .. t eo ai¢fkan" imovl edge to "'aa1. 
vas e~ready kno•~ conc~rning ~be ccn~~cl ~r dis~as~s a~tecting h~ans, 
anicals and pl~! s . Arr~~gecents ~ave been ~a:ie Y~reby t hi s i nforc&tion 
of value to h=anit"' as a ·•t..:.:e ~-i~ "::e ~c.:e :w!l~le.bie to -:.!Je public !rc:n 
those so..1rc-es r esocnsible fer t!:.e •·:!'k . ~'1:~• ·rill bt: accc~ylisiled thr O'lgh 
repo!'ts before s~ie:-tti!'ic bociies, --; .. ::li:-:t!.cn i r: s::.er.tific jo~~9.ls ~n-! 
othe~ oeans by -n!~h aavances ;r. ~:~~~~e a~e ~e~ci~~ are disse~r.a~ej ic 
peacet ime. 
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':i'C v.;.J.i"" .. z.::-1 9t ~~er J ;.· " ' "~ ;. :.i: ~·· \o !.' .. -~"'-i-o::!r!...: • /,O't O!:l:l :'In th~~ 

'l t.:t.por:s \i·n!.c~l .:.t. ~C";iJ.c.J.lY t:: .n.> ·.:· · ...... ~l C:..l'l 

!,!_.")rOV~~h!lt!'~fi "•i th •,.thi CiJ tfH~ '1rt"'iC" n f:'·~p01'.!8 
!>P.~ic Jllili· ... ,.,.-v dor:-• ,..inc •·n.~ !"0: l n·..,.::c.. b,i +,!.e 

agt.inbt ~he Axis. 

t. (!~.:. ~ne::ty bu't. also on \. ~~ 
for all ever."ualit i e• . :nis 
V:1i t~1 ::;,..~teo in <~c~in~ · . ..... 1 

A tn>.: ..,r 111-.t'fare that L1iJht l:a'ie b., • ., cropl <>yed !n Wor ld War II - a 
prJt <'nt ial avenue ot t>.t~ll.ck . by o~r e:1cmies - :•P.s biological ·.ta!'fare. 
D::.Jlogjc&l w~r~are !n.S\Y be defined as the use o! bacteria., fungi, v'i:··~s!!£, 
r ::.c;tettsies , Md tcxic agent3 fr:>c li vinE; cro:ani,;cs (as dist!.ngubl'"c. 
fr~ synthetic che~iCnl3 u~ed as gases 0~ poiscn) to produce deat~ ~r 
disease in mer., ~nimals, or plants . This ~y;:;e ~~ w•rfare va~ ao~ unl:..':oV!'l 
in World War I, although h wss employPC. only on a Yer,r limito;C: scale. 
l'he•e is ir.contro,·cr"ihle eviciencP. , for exanple, that i n 1915 German "-'"<'~" 
inocul&.ted horses and cattln le.wing Unite<! States pc>rts for shipr:umt to 
t~e Allies ~~tt. C.isease- procucing bac~eria . 

l n t he yel\l'n bet•·een World liar ! and \for!d \lt>.r II a ge::eral interest 
in the possibili ~ie" of biological warfare ..,as !!laint a ined ~y scien"lc~;s 
and military men in ma.~y countr1es , ilnd r:umy car.Je to believe t'lat. ~h~3 
type or •arfare vas possible or even probabie 2n the future. Aa t~P. 

inter-~u per iod dreY tc a 'lose, opinic.n in the United States o.s t') -:!>e 
p~ssibility of biological vsrfare vas by no ~eans ~1ted , but cor.tr~!l rrudcc~e 
dictat ed to those responsH1le ~or the nation ' s :ie!ense that tl:ey si'l~ 
serious consideration to t he possible cangers in thin field . 7he cow1se< 
of those alert to the possibl.:! danger was romally brought. t o t he ette1:t~ or: 

of the War Department in the fall or 1941, Yhereupon Secr etary Sti~son 
pr omptly requested the National Aca.de:n.y of Sciences to appoint a CC"-"::.~tce 
t o ..ake a complete survey of the curren" situation and of future pos­
s ibilities . 

After car eful study, this committee - ~noV!'! as the WBC comm~ttee -
drew t he conclusion in its report of February 1942 that bio!ogica: ·:ar~are 
vae diatinctly feasible and urged that appropr!a~e steps be takea :~r 
defense agai!Jst its use . The report ~tated in part: 

"The value or biological warf~:-e will 
be a debate.J:ole ._,.eetion :mtil it has 
beeu clearly proven or c!isprc,en by ex­
oerience. ~e vide ar~~j"ion ia ~hat 
~y ceth~d Yhir.h appears to offer ad·:•ntage3 
to a nation at var o'il:i.. be vigorously 
eroplo:te:! b~· that nat:.or.:; . 'I~aerE" 1.s Ou\. cne 
logical course to P'J.rsue , r..ar:.c-l:r t to s"tudy 
t h" possibilities of sue~ •·arfare f!'om 
e very angle., m3.ke every ~repe.:·ation for 
reducing its e!"fec1~ ~veness., ar.d 'ther'!by 
reducfl! the likelihc- "' -! o~ :its use." 
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With tnese conclus.!.~!!n t·e!'"~C ~~·, .. ::~crt t :11ry St. ~,rnson recommended to 
P':"esi1!.ent Rooseve]_t thf! e34;e.bli~~r: ~"~r. .,~~ e c i v-i.. l~an 88ency to t.ake ~l 
cbar,re of all :l5pecth of 't·i ,:;o ,.~i<· .:1 .. 1 ... ~.::" . Upc~ t. .l~ ~pproval cf t~~ 
President, the liar Rasearc!! 5<'r,·ice ;,i oh Or. 'Jeorge \1. !-lerck as Direct.:>r 
~s organiz~d ic the summer o~ ~9~2 a~c ~as a~•ached to the Federal 
Secu:-ity ~~u~y. :n t!1c intere-,:t!j of r.~f!.cienc.t. ~conomy ~ and secrc f 
War Rese.arch Service :-e=in!'c ~ 3mall c:-gcnl zation. It served primarily 
as a coordinating agency o.r.c. drew on the facili tie£, personnel, and ex­
perience already existing !n the GQvernment and private institutions. 
rec~endations were implemented ty ordera and directives issued by the 
various branches of the Armed Services, particularly the Medical Services 
or the Army and ~be llav-.r and the Chemical Warfare Service of the Ar':!JI{. 
propriate liaison was maintained with the Armed Services, the U.S. Public 
Health Service, the Department c-f Agriculture , and the Department of the 
1nterior. Intelligence was obtained from the Army, the Office of !laval 
Intelligence; and public relationn matters were handle:! i"n cooperation 
with the Bureau of Public Relations of the War Department, the Office of 
War Information , and the Office of Censorship. A Committee of prominent 
scientists -- knovn as the ABC Committee - - was set up by the National 

·Academy of Sciences and the National Research Council to advise War 
Research Servic~ on its special research problems . 

The exchange of information on this subject which had been 
some months before with the United Kingdom and Canada was continu~d 
provision oas made for the interchange or biological varfare personnel 
between the three coubtries. · 

The first major task ~~~ert~ken by War Research Service was the de­
velopment of defensive ~e~aures against possible biological warfPre 
Measures were taken in coo·>eration with the Armed Services to protect 
the supply of water, food, and milk on the cainland; in Hawaii, the 
Caribbean Area, particularly the Canal Zone; and finally al.l oversee.s 
theaters. 

An extensive program for the collection of intelligence on biological 
warfare was established, mak1ng use of the intelligence collection 
or t~e ~ed Forces, the OSS, and the FBI, end arrangements were made "o 
send specially trained intelligence officers into operational areas t.:> 
stimulate ~he collection of intelligence on biological warfare . 

The major achievement of War Research Service, however, •as the 
organization of a program of resEarch and developnent to extend the 
boundaries of knowlecge concerning the use of pathogenic agents as a we 
or war and the means of protection against possible ene~v use of these 
agen~s. All knovn pathogenic &geu~s were subjected to ~borough study Hnd 
screening by scientists of th~ highEs~ c~pete~ce in their respective 
fields to dete~ine the possibil!ties of such agents being used by the 
ene!:l)'. Tl:ose d~sease-produc~.n3 eger.ts ·o~hich seeze:l to offer so~e proMise 
were usigned to various t:ni-rersity anJ private resee.rch laboratories for 
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.,.•,.naiVe" &:v).l~t"!.!:~~~":l ';.~ ... ..-· r , . ~·., .,. .,,. r · C .. !-"·':-tir..- :; , t::(S..l1<" ':.' f 
• ion ~r] r:et: ..... c:~ ' ! . e... '. !'' t :, .• ( r \1 ,.~ . J\.!.1 t;he pro!:~ .. :'i. 
.:•-c,t'lttCt d' V""..., " - r- ...... , !,r .. ,._f : f-':1"" +}lA.: t"Yi'le/l~<t;! v ., - ''lXCSt!.ga~.C'""H~ ,ro-:-cGS"' t rJQWe ~. , .61. •. ... ... . • 

•,, l:ioloe:ical war :art• -tgent~ .. . t~f. ir " 3!- 3.~ ""~6.pj!iS , 3lld :JeP.ns ~t pre­
t~ction a~ainst t~ts coula r:nt 0\! s.c-l:!.c~ c:i \.'l. tl~Chit J..arget eca.!'! ..ie ·,ei ·JP-

IA<!!Itsl OlJ"< &~i -">ns. 

I Hcwex:~l>etr 19'•~ ,·:nr Rc~e:e..rch S:r~:ic ~ !"eo·~~stcn the Ct:enic ... l he:""~ar• 
-d~e of the J.rrr:~: ·•o prep:u-e to as~w:l<! 1'-:!S;,.<-T•Sibility f.)r a l&rger zcs.le 

~'· h :md jevelo~ment progrer; i::vcl vin.; th~ ccnst.ructio, end C";Jc:-c.~:on 
~~:l~~~iali;,' cies!;n~d l<!.borato-=-ie:' end p!l -:.t Dlants. 'l'he site ~hosen !\: r 
th racilitl es ·•&s at C..r.p Detn.ck, Fred,rick, M3ryland, where ccn-
at~~tion IC&S l:.eg'-111 in April 1943. llhen these facilitieds ..-ere ;r.1t i~~~ 
operbtion, retcarch proJects •hich had been developed un er _sponsorsnlp .:> f 

\lar r.u~arch Service were turned over tne ChemicaJ Warfare Service for 
further devP.lopnent at C~p Detrick. War Rer.earch Service continued to 
~xerdse &eneral super·•isior• over the e~tire field and C "> ~tin•.>ed t o spon7or 
~damental research studies in univerc.~ties and private .nst1tutions ~nj 
~0 help secure scientific personnel snc equip~ent for the Caop Detrick 
operati,ns. 

In Dece~er 194?, the Office of Strategic Service report"!d to the 
Joint Chiefs of Staff that there were sc~e indications tnat the c~~ans 
aight be ~lannir.g to use biological warfare agents. Wh!le the ev!der.~e 
that the Germans might use sut·h agents -.as inconc:uotve, there •oa3 :·en~ _ 
sidersble concrete inforcation avail~ble from worK vhich had been Cat"£1~~ 
on in the United Stateo. the United Kingdom and C&nada that attack b~ 
biological agents was feasible. Accordingly, it was decided in January 
1944 to step up all work in this field, particularly in terms of .be 
prctection of troops asainst p0ssible enemy use of t .1ese veapon3, ~nl t o 
tre.nefer a large part ·Jf the responsibility for the biological war:'u-e 
progrM> to the "t(ar Department. The canplete transfer ·on!: accomplisbe! b;r 
directio:J o:· the President :.:1 .;une 1944 when the Che!:lical Warfare l'er.·i.ce 
V&S made responsible for the program in tha Wer Department with the 
cooperati~n of the Office of the Surgeon General on certain i~~rtL~t 
defenshe phases. T"ne N~vY Cepartruer:t continued to make important 
co:1tri but ions to the program and continued t.n vorY. in cl .:>se c •Jllebc~"ti: :: 
v!th the War I:epartrtem; in this fiel:i. ThP. res~arch and de•rclop!:'~'lt 
progra:11 vas greatly accelerated, al.thongh i~ vas d!rected the.t :lJ 

biological w~fare agents shculd be produced in quantity -withou~ speoit"oc 
&J:::;>rcval "f the Secretary of l-Iar . In fact, no large stocks of theE" 
t..ge:lts ha\·e ever been acc'.llllulatecl.. 

Uo<.n r1sumptton nf t!t~ War Departmer.t or fu~l respo'lsibility in this 
field, the Sect·etary of 'liar :i"C':>Oir.';;'!a th'! Di:·ector of ·~ar Resear=h· :e:-·1i•:" as 
his ~cial Consul :ant 0:1 Ei:liCgl c P..l. ~urt"&.:-e e.':'l.l est~bl tsh~S:d ~!l~ C!".i t~ "! ~~~~es 
Biological ~.rsrrc~ Cocr.ittc~, ·.r:1:.~ ~:r. He!"~k as chaina.n, t o a ti·l i se n: .. on 
policy c:e.tters ard t;o ~:~e.intair. c:•.3e :;.: ai:on vith the Br!tizh end :r,.nai ~&n 
groups concern~d ~:!.th bi? l otical .;2.-:!''lr£. T!1:.s Co=:ri.ttee ~.~as .:::.r:pc~ ·~ 'i r f 
re;:reaent.3.tiVe! ot t:-~e Cl:e:r:!..~al ·t:H.r!'n:-e ;:'!-:1i ~c, t!.e Of~!Cf!' o!" -:h'!' Eur-;-=o!1 

A - ;. -



Ill tl 

68 

C~nerft.l, TJ. 5 . ,~:or.....,·: :• ... ·~~ · · -.. -: '-!~:l!~c; r::c4 :i ,'-. !::~.,-·: ti:.:.ree.u C'f Ordne.nc.e::, 
U.C. ~~\":,'; . .:..:~..:· .... ::·· ..:...;~ !- ·.'!r:- ; :!'!!~ ~~-.~L:.;. ~-::-c:-.~ D:·.,.:::!vn, W&.!" !;cpa:.·tLleut 
Sp41!clci s :~=-~; ':-~. :. .:,.: - ... ~· ; ...... !.~!- - ~ :!~l'C.. ·CQ! C re!:""'t:i.C~Ii. :.. new ~.oa.._'littee 

c\esisna-:e'! ~-.. -~ :'-=:' ron.:-::. c.-ff~ --· \tP.s f ""r:ucd ;,y T..l:t: ~~tiona.l Ac::a-!eoy ci' 
Sc!.ences ar.:. ~::e :catic:ta.: ?eoear~h Co';.lru:il t~ advise the \o!~r Departi&cnt 
on the scie~7.i!"ic aspects o :? the subJe.-.t. 

At the ~ei~ht o: i's develo?ment, the &~ecial Projects Division of 
the Ch~!:L ''?.:-!'o:e Service of the. Arey, vhich c& ried the main 
r~sponsibi:i~y ~~r the program after June 1944, bad a total ~ersonnel, 
nc~~:ly 39C::, c-~ ·•hich some 2300 vere Army personnel, nearly lOCO liavy, 
nearly 100 c!v!.ian. The projects carried on by the Special Projects 

. Division at !~s four inst~la~ions vere combined operations-- vitb Army, 
Navy, an~ civ!lian personnel vorking together in tbe closest cooperation. 
They vorked ~~der high pressure and the strictest secrecy. Their achieve­
ments have been mos~ remarkable. 

The fir~t installation, established by the Special Projects Division 
in April 19•3 vas the parent research and pilot plant center in ~~yland; 
the second, Fi~ld testing facilities established i~ the summer of 1943 in 
Mississippi; the third a plant designed for the investigation of larger 
scale production acquired early in 1944 in Indiana; and the fo~th field 
testing fac!liti~s established in the summer of 1944 in Utah. These 
installations vere unique in many respects requiring, as they did, special 
designing to ~eet the completely nev proble~s under investigation. The 
need tor great precision and rigid safety requirements created many complex 
engineering problems. Special equipment had to be designed, constructed, 
and installed to handle processes never before exploited and on a scale ot 
operation never before undertaken. 

While it is not possible to reveal at this time the specific agents 
on vhich intensive vork vas done at those installations, the general nature 
of the problem and the type of info~tion that vas obtained in this field 
can nov be told. It should be emphaslzed that while the ~ain objective in 
all these endeavors vas to develop me~hods tor defending ourselves e.gainst 
possible enemy use of biological varfare ~ents, it ve.s necessary to in-. 
vestigate offensiye possibilities in order to learn what measures could be 
used tor defense. · It vas ~qu~lly ~lear that the poasibility 'of retaliation 
in kind cculd no~ be disregarded in the event such agents vere used against 
us. Accordingly,, the problems of offense and defense were closely inter­
linked in all ;he. investigations conducted. This is implicit in the dis­
cussion vhich .ol~ovs. 

A vide var~ety of agents pathogenic tor man, animals, and plants vas 
considered. A~ents selected for e!<:ha,.,.tlve investigation vP.rP m'!<le , ~ 

virulent as possible, produced in specially selected culture ~edia and under 
optimum conditions for gro•~h, and tested fer jicease producing po•e~ on 
animals or pla:-.ts. Intensive investiget ions ve1 e conducted on ~an,· aspects 
of this field, i:lcluc!in~ stud~es of he·,, well various organis:ns of ~~ .::h 
disease-pfodu:ing :;>over vould retain ~heir virulence and hov long th~:t 
remain ali·:e :mder 1ifferent s':.or"8e =o:Hil ti~ns; "ot ological, physical, and 
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~. ...• r:. ... ~ u!"o,~ .. ct:!.v:: ::.eu~ure~; "..h e n:rn!>t ~: :~r \J( !,:.J-1:.--::. ::-~~u:1·er .. ~..o yrc.c!.\lt"C 
. c..:"iCu; ~:.~ f:fft:c ·~. .L ·.·eness (Jf a!lt. .Lbllh.il.!~ fo,J IQ. C;\t::'.I'J-t..:le~d.!>b.U't.l.C: s.g~nt~) 
:·,"" .r;-,cu.'Oa.' ... ic .. n Ot .. r:.."-'~ f)~-:- V!l~: ... u r; ~i:'! ... . ;r r : i'l '!"!: .:_ -:. ;· : ." . :~r~ ~\;:·r..ac:!:· ""!>:' 
~-e .. t,."i-..u ct .. e.~!.cel.s \Or coa.gents) V C.t:.'n ..Jbt:d ·.4'it.l. to~&v ! ,C"I!)erd.C bgeutd u r 

~o>.l 
05 

in \nt'luenc~ng their di se~se prca~dng ~""rg . ~'ro::~. :hese and 
tJ,;~cr ot•· .. J."""' hF.9 cOlt~ r.tuch new 1nfcrrnn..: .n., wh ".C"l'),. vhe ':'l J.~'..!b ... .Lshec. ir, 
rci,•r.tit'ic Jour,.als , will make significant contribntions t o th£ advance::.,.m. 

01 
knrwiedgc. E;:tcnsive studies of biological o.nd che:oi. ~e.: ag~nts vhicL 

~j:;i.l. 1,o.ve hee:l" used in attaclnng O'::.'t erops resul~cd in certain J is-
I!OI e-ri!!3 ·•ni~l. vill ur.doubtcdly prove of gr~at value to agriculture . 

s~u~ies were made of ~ethcds ru!! ~~~~ • ~v •hich ~icl~gic&l werfa~e 
c.g~nte migM be ell!ployed against us . This involved not. only the P"!rfection 
of pntisaboto.ge measures -- information On vhich WaS :nade uvaila'ole to 
~ypropriate civilian ~nd military. authorities -·· .but also studie~ of the~ 
v&.·!ou3 types of muni.ions that !lll.ght be empl oyea for the dicser.ant.tior. - f 
bl.oloaical varfare a&cnts. A strong int-elligence program vas ir•st i tuted 
·.mi-:h operated ·1ery effecti•rely ir. all theaters ~f oper .. ticn ;;ith the 
reG..tlt that a thorough knowledge of German ac~ivities in this field •;aa ah·~ 
obt.aiced. Similar investigations or Japanese activities i ll.I'e n·~" being) ""r" 
co:~duc~ed. When these investigations are completed it vill be possible ~" 
uvaluate ~..Uly th~ vork carried on in this fiel~ by our enemies. All 
evidence to date indicates that the Axis povers vere behind the United 
States, the Unitej Ki~~dom and Canada in their vorh on biological v~fare. 
It is also knovu that after early 19~2 Germany obtained no informati on 
~oncerning United States activity in biological warfare, and that no 
ccricus leaks of inform~tion on this subject occured i~ this country. Tee 
intell!gent and vhole-hearted cooperation of the pres£ and radio of the 
nation , workir.g in con~unc~ion with the Office of Ce~sorship, helpe~ verf 
aaterially in this regard. 

In all vork on biological warfare carried on in the Uni ted States, 
extreme care vas taken to protect the participating per&onnel from in­
fection. Many nev techniques were devlsed to prever.t infection and proveC. 
highly successful. Hospitals and dispensaries vere maintained at e.ll 
in~tallations, staffed vi th both Ar.tJY and Navy personnel an~ well equ!.pre~ 
to trent accidental infections. As the result of the extra~rdinary 
precautions taken, t.here occured onJ y sixty C'istos of proven infect:.cn 
caused by accidental exposure to virulent biological warfare age:~ts vhich 
required treatment. Fifty-tvo of ~hese recovered complet~ly; c f the cigh~ 
C&4e3 remaining, all are recovering satisfac~orily. There were, in 
addition to ~he sixty prover. cases, 159 accidental exposures t o ager.~s of 
unknown cc::Jce:ltrat~ons. All but one of these received prompt trea'tll!ent and 
did not develop en;r i:1tection. In one instance, the individual did net 
re;>ort. expo::.:u-e • dcvel?!M!<! t he ~ise~sc. , .>l 't reco·tereci after treat:r.=t~ .:. . 

Obviously none o~ these case~ were bro,~ht about intentionally, and 
vere not, t~ereforc, "c:m~:-cl. le.:i " e:<!)Prine~ts, bu't !.n any e ve::tt certe.i n 
"lalUt.ble intor-..a•!.on '\;as obtained ~rU!l their tt·eatm~r.-;;, plli'ti cularly w~th 
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.r~tP.r.:i t.(". ,,~ ....... &...'11 1b!oi:.1.C!l, chi::a~r~b.~,.. ... , .. '.l'~~!c "lt_'""P!'!"S nnd ir:::DU.'llZin~ prc­

CP-UU!"'•:. .., vh~cn. but for th~r:-f~ ~acP~ ':'~ "!>.'..:,..: rlen~~l ~rt''!e:ti·:m. ::ol'.ld 
0thc:l"\i1s~ !'\~"~ ::,t.!en "'.estc'= o~ y ou ~~iL11a.ls. Consi'!e .. !.nl(: the vP:,...ietv 01 
hishly ~a~h~genic agents handled, th~ scale of oper~tions employed, and 
the rcJ at.i <ely large number of pecplc l.n"olved, 'Lile safety r"cord ?!' our 
b~ologic .. J . _rf~rc program is truly r.,...,,__;~uble 

The e~tivities of the United States in the field of biological 
und~r:~ten under the good of nec~ss!ty and a~ed primarily toward 
for tni& !letion and its troops in th" fi.,ld ad.,quat" prot.,cti?n agains 
1-'0a!lible tu:e by our enemies of biolo.,ical varf~r~ flgem.s, were 
vith t~at teamwork which has characteri7.e~ .~ ~any of our efforts in 
time. ~" bran~~"s of the Army and Navy, many c!vilian scientists 
university and privet~ r.,s.,arch institutions, and several Departme~ts 
the Gov.,rnm.,nt fill vork"d togethPr to the common "nd. This vas a matt"r 
of gr.,at arg.,ncy, and 1any of the probl.,ms ver" uniqu" and most complex. 
'l'h" obj.,ctive vas attained; adequat" defenses against a potentblly 
der.g.,rcus methcd of ~arfare vere devised, the po~sibility of surprise 
tr~ this qUfll'ter vas forestalled. Apart from the military objectives 
attained, hovever, much information or great lasting value for human 
welfare was obtained. Unique facilities were established for research 
and exper~entation on pathog.,nic agents on a scale never before possi 
Thes" facilities will be of inestimable value to future military ~nd 
ci\•!.lian biological investigl\tions. In general terms, these were son:e 
t!:e more important accomplis!llnents of the program: 

1. Development of methods and facilities for the mass 
or microorganisms and th.,ir products. 

2. Development of methods for the rapid and accurate detection 
of minute quantities or disease-producing agents. 

3. Significant contributions to knowledge of the control or 
airborne disease·-producing ag~nta. 

4. Production and isolation, for the first time, of a 
crystalline bacterial toxin, vhich hae opened the vay for the 
cf a more highly purified iromuni~ing toxoid. 

5. Development and producti:>n or an effective o:;oxoid ~~~ 
suff!cient quantities to protect large scale operations should this be 
necessary. 

6. Significant contributions to knowledge concerning the 
of immunity in h~an oe!ngs and animals ~ainst certain infectious 

1. Important adva~ces in the treatment of c"rtain infectious 
disease• of human beings and animals, and in the development of effect h-e 
protective clot~ing and equip~ent. 
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f~ j'.r le~~j·:·1,.,.t '1f : .. ::· ,~." ' •:.- • .... !.tiL pr-:-rt •. . r.. "..ion r .. ::G I::lj ntennnce 
tor.J!l.1.ie·: ,0 $4~r-~' ~.!:£· .t··;:.·.r.r.·~ .. ~. "" . .:.·:~·•.:-: .. ::lf ~=~'•'tlYt.:d ~-:rainR ,,Jj' e!cperi­
Cf"nta. srd .. !.ads !"t.:r:D ' '!'~. + c r ! 1!\-~· ~~,. • • "'~ · 

~. Aj)!J.liCdtions of z:-~e·~!a.... r~!i.::,t.cgra'Oh!c rcch41l.qi.le:5 to ti"e s .. ~l...ody 
of airborne $iC r .XIT/-&ni:,;;lS ~nti ~i.e -1~ft.:"..;y Of l£l.b0!"8tOT:f pi"OC~dU'l"eS • 

J n Info!"!!at!cn on t~~ effec~o cf !!!Cre tll,n lOO:J ~iffere:~t chemical 
IIGCnts or. li vir.g T,Jlat•t s · 

11. studies of the pr~d~:tio~ ~d control of rertein diseases of 

plr.nt:J. 

Step~ ar" bcir.v, taken to per.nit the rel.,ase of such tec~~ical papers 
an1 rcport2 by those Yho have been enge.ged in this field as may be p•Jb~ishe:i 
._.1 t~o..:':. "'1de:1gcrins the nat i :>nnl s~curi ty. It is iLlpOrtant that this oe 
done, fo·r cuch n!" the info!"IT.ation devel~:-ped in the course of this undPr­
tak~ne; 'fill i>e o~ great value to public health, agriculture, induatr.v, and 
the fuiJdaoental scie'lccs. 

III 

W.'l!l~ it ift true that biological •arfare is still in the realm of 
theory rath<>r than fact, in the sens'!l that it has not actually been used 
in ~ili'Lary ouerntions, the findings of the Unittd States in this field 
along with the findings cf groups e~e;aped in s~ile~ vo~k in the Unitej 
Ying!om S!ld Car.aC.a have shc.,n tlcat this typ<! o~ -~ar!'.>:-e :'l.~r.ot be ii&eounted 
by t.hose of' this !'l'l'ti-:ln vho ~:-e cn::·"'":rl!t.:!c" .,::,'t~ the n~t1o'1!t~ Sll!~ll:"l\.y . Gur 
ende&vors durir:r; th~ ,.ar prcviaed ::tean~ tJ 40 t:e:·~ndi:-e ~r.e r.a"t.ion lli~&i:)s~ 
bioJog!.cal varfat·~ !n terms of ~ t~ p~~~se:"~t.ly ~~C•"=l pote'ltial! ~ies, !:i.."'ld 
explored means of reteliation "~ich ~ight have been used, had such a course 
been neeessary. Although re:narkable achieve:ne:~ts can be r€ccrded, t!1e 
metes and bo•.mds of ti1!.s type nf ••arfere have by no means oeen c:>:npletely 
meas:J.red. lo.'orlt in thi;; Celd, ~or1. of the necessity <>f ••nr, clillr•N be 
ignored in time of :;>eP.ce; it 01ust be cor.tinued on a sufficient scale to 
proviie ar. adeq~te defense. 

It is important to note that, unlike the development of the "tomic OO!'.l: 
and other sec1·et veapons d~·ift (1 the var, the devel(\pment of agent:; for bi '::1-

lq;ical .... arfare is possible i~ OM/ COU!1trie:s, large &-"ld smnll, witi:.::·~'-
vast expenditures of money or the construction of h:J.ge produc~icn :·:lcilities. 
It is clear !.t~at the d<>velop!l'ent of biolcgicli ·~arfa~e could ver.r \IP] l 
proceed in meny countries, perhaps under ~he guis" o! leg:!.timate mec~cal 
or bacteriolouical research. • 

In whateYer deliberations that take place concerning the i.r.ple::~e::'tation 
o~ a :..;.Jt.ng peuce ~n 1:he world, th~ p<,tentialities ::f bio.:.ogical ""'····a.e 
cannot safely b~ :!.g~ored. 

~es~ectfully yours, 

Gt:OR~E ~·;. !.fE~CK 

Cons;.ltant 
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Worl.!.~r II. The ltrict secrecy and urgency ln•poaed during Wodd 

Wa r IT (WWl:) or. t he BW program prohi bited publi c knowledge and resulted 

on•; cur•ory Congrea aional review . Howev•r, kay Congressional leaJera were 

kept genetally aware of the program t hrough Secretary of War Sti~on 

consultant !or BW, George W. Merck . At the end of WWII , an official 

(an unclassified ver1ion of Mr . Merck's secret report to the Secretary of 

War) was releaaed and publiahed. Thia report, entitled "Implications ;,f 

Biological Warfare , " wu included in a volume of U. S. Scientifi c A~omic 

Energy I nformation transmitted to the 'United Nations Atomic Energy 

in June 1946 by Bernard M. Baruch, the United State• Representative. 

commitantly, selective B\1 work waa authori zed for publication in scientific 

journals . During the period 1946 to 1972 over 1,600 1ci entific papers 

by Fort Detrick eci entists were published in the open l i terature. 

Post World War II. During the peri od 1946 t o 1952, information on 

the B\1 program val provided to me~bcrs of the House A~d Services Cocmit 

Committee on Appropriations . 

Because of the class i fied ns ture of the discuss ions, a number of 

of the hearings are not reflec ted in t he Congre&siona l records. I n t he 

1946 hearinga t he Chi ef Che mical Officer discuased t he SW pr ogram i n detail 

including accomplishments applicable to public health . In the hearings 

before the Defenaa Subco~ittee of t he H"use Commlttee on Appropria t i ons 

for 1951, Kr . Geo r ge M. Kahor., Texas, Chairman, re f l cclcd th~ vi ew e 

at u-s by other Congr~as ional members when he decried the "Change .., £ 

73 

now snaking pu~!.ic t h~ amcunts of mcnc y ·.Jhi.-:h Ye ..~~·t. &pPr.C:j.n::; fvr biological 

warfAre. or that we' spend mone)' for auLh pu rpo8~ & . . . 1 do not see that 

any uaeful purp<~sc has bee:> se>-ve:~. • · 

~oa t Kor-.an War, Ir. haarir.g~ befo ·,·e t:-.e Dc!:cnse Subco!C!II~t tee of the 

Bouae Committ~e on Appropr i•tions for 1~53, the r~cord shows the need 

for an inc:eo:sed funding l e\"E l t o pay f or new biological l abor atc.ri es that 

wuro achedul ed to begin operations i n 1953. 

With tl-ese actions and the need to justi fy f.unds for a cont inuing 

A""f ew pr ogram, Congressiona l ove rsight was expanc!ed to the level of 

acn•tiny a fforded other mi li tar y pr og rams heving cecuri ty i mpl icet ton& and 

aradually exte:tded to t he point where special Conc;£escional CoCIInittee 

coaprehe:taive reviews wer e c~nducted sta r ting in 1959. Th~ Rowse Commi t t ee 

on Science and Astronautics he ld a two-day he11ring in J une 1959 on Chemical• 

Biological and Radiological Wa rfare Asents, chai r ed by Congr es sman Overt on 

llrooka and incl uded , among o thers , Congressmen John W. McCormnck, J osLph 

W. Hartin, ana Ol in E. Teague . A study on CBR War fare and I ts Diaarma~nt 

Aapecta was prepared Jr. Aagus t 1960 by lhe Subcommit tee on Disar=ament of 

the Commit tee on Foreign Relations of the United States Senate. The 

Chait'l&ln ·•as Senator Hl•bert !i . Humphrey and includes, among others, 

Senat~r J ohr. F . Kennedy and Senate ~ Fr ank Chur ch. 

These apeci~i. re·1iews a ugmen ted t he annuc::.l A!T11)* budget JUS t i fli:4tJ.on 

lubmiuions and testlm;,ny t<' the Congress i r. 10hid1 the i.rmy BW progr<i-ns were 

apacifically identified and we: .. , at ti:!'es, t he s••tjecl of e>:tPr.siv" dlScus s i on. 

In n~Aring:s before the Del-.;nsc Sut\C..,:n.T.ittec of tht: ilouse .'\ypro:'!'ia t 1\lnS 

Co.,. i t t ee i r. 1959 , CC'•:;;,·cs '=:3" Rooert L. ::-. Si.:-es, f l.:.r :cl .. , 4 ~ :C.ed S·! C::c , ary 
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t;~<r.eral Willi am M. Creasy appeared 88 3 ... i tr.CbS be(ore the aror~menlionr.ci 

n~bco~nittee. General Creasy'& testimony totals 20 pages in \he Con 

Record .-snd co'/ers .sn extensive number of areas relating to tloe v"e rall 

ch~fcal and 8W programs including the testing progra~ and the necessity 

to u:e hu:an vclunteers. Budgetary requirements, public inform&t~on 

nt-f!dl, security aspects, offensive and defensive BW, and other areas of 

Congressional interest are reflected in hearings before the Subcommittee 

of the House and Senate Committees on Appropriation• for 1959, 1960 (H .R. 

7454), (Part 6), and 1961 (Part 6) (H.R. - 11998, Part 2). Certain 

consressmen also maintain a continuing awareness as a result of regional 

and personal interest . For example, Senator Charles M. ·Mathias has had 

gen~ral knowledge of the Fort Detrick BW programs at Frederick, Maryland 

becauae of ita location in hia home town and his past participation in 

U. S . Naval Reserve Unit as well as his constituency interests as the 

paat District Congressman and subsequently as U.S. Senator. Key 

committee members also vi sited the installations involved in the 

I n 1959, Rep=esentatives No~rel, Teague and Mahler toured 

facility at Pine Bluff Araenal and received a classified briefing on 

miaaion and operations 

Biological Ban. In early November 1969, the BW progr&Q again bee~~ 

the !oc.Js af Ccrl,res&ional scrutiny ~~ 108 Members of Congress .:al~ed uJ><>n 

the President to take actions to review chemical and biological warfare . 

On 18 November 1969, the House Subcommittee on National Security Policy 

and Scientific Develcptrents of the Committee or. Foreign A[fairs started 

extensi ve hear i ngs on United ~tates policy with respect to cr.~cicP.l a~u 
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lt~Ving of .sr.-·. Since then C'-'ngressioilci:l :-eview hi:$ bee:-. constc.nt 3nd d!: 

dee! ~ntens". Tne policy revie>~• conlLm .. ed in 1971 with the SenaCI< 

Co~tt(.e or. Foreiv,n r..~iati c 1\S hea\.·i.n(:a c,.,n tit~ Gt;n~vd p::.,:,t ,.,~=.vl. 

ln r<!torspect, all aspects .of U. S . Ar.If'l fvn<led activicies ir, .:he 

IJ1 Prof, \'Am have been e4t~er l'CVif'wed o:: IJ18dE: knO'"" to .:he avpr.>p>ci a t·c 

ancl desi!;:nllted e l etrents of Congress. The only aspect wh ich could '>f!! viewed 

u an ex~eption ·~~s the technical work done by ti1e U. S. Army for tre 

C•tral Intelligence Agency (CIA). Under the auth\) rl torive "gn•und rules" 

Ly CIA, this was thei r responsibility s i nce tney provided t"te funds. 

arrange'llent obtair.ed with the other military Services an<~ Fe<!era~ 

~hen they requested technical assistance frcm the A•~Y in Q> 

activities pertaining to their respon~ibilities. 

In September 1975 the CIA connection with the BW program at Fort 

reviewed by the Sen.-ste Selec t Co=itcee to Study 

with Respect to Intelligence•Acti vi ties It:. 'JBS 

during these hearings that the question of 8'.1 v~lnera: ;l!.ty testin&- including 

the !Ia..; York aubw~ty tests. was raised by Senator iia rt . Details of this 

~pect of the program are covered in the Senate Select Committee report. 

B -~ 
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flioloz:i t-P: 

lntrod'JCtion. Rc::C't.U:ch ~,v~ , ... ,,e!.:-;'?f!'ICnt of o ffensive and ,..~ ... fensiv~ 

dfpec~!' .>f l!W w~s initi.lt"<l shu~tly after th" nr.try .:>f the United States 

i~to ~~ II 3& 3 re&ult of ~ntelligenc~ reports indicating an offensive 

capability ~y the Axis powers. As discussed in Chaptt!r 1, re~ponsibility 

for impleatt!ntation of the. RbD program was assigned to the Chemical Warfare 

Sen·ice (mS) in November 1942 and construction of Camp Detrick, the 

principal BW R&D center, was initiated in April 1943. The research effort 

at Fort Detrick began eight months later under the Special Projects 

!>!vision of the OoiS. Fort Detrick remained ~he center of llW research 

and development and was aided hy a~ny academic And industrial agencies, 

until termination of the BW offen&ive program in 1959. {Appendix I) 

Scientists working at Fort Detrick published 1616 artlclea in scientific 

and t~r~nical journals. 

... .. BW Offensive Research a nd Development . The BW offensive program 

~as concerned principally with Rntipersonnel and anticrop agents and associa 

aelivery capabilities and to a much lesser degree with antianioal agents. 

Aatipersonnel agent research covered a wide range of highl y infec tious 

pat~ogen ic bacteria. rickettsial, viruses and fungi and extremely toxic 

procucta of bio logical origin (toxins ). Research efforta were directed 

toward selection and preservation of the II'OSt virulent stra ins , establith-

ing !:luun dosages, enhancing storagaa!>ility. and survival ·•hen released as 

an aerosol. Technoiogy for large scale production of the ~Dst pro~ising 

agents was developed. To ass ~ st produ~tion, cevclopmen t , and testing 

effart1 , h3rmless simulant age~t s ~~~e oelectcd and efforts expen~ed 

tc obtain imp r"'ved sir.:.ulant s . Dur ... t·3 t.he r:,o~ ent>•-six years of lf.l cff~~s~·lt 
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Only eight antipersonnel agents were standardized. 
raaearch, 

research at Fort Detrick concerned BW agents as well as Anticrop 

C\1 agents, i.e . , chemical herbicides and defoliants. The latter will 

further as they were not part of the BW microbial program. not be discussed 

i selection, evaluation of nutritional Research on BW agents included stra n 

f timal growth conditions and harvesting requirements, deve l opment o op 

1 f suitable for dissemination . Extensive techniques and preparation n a orm 

th effectiveness of agents on crops. field testing was done to assess e 

were screened resulting in five stand­Many candidate anticrop BW agents 

ardized BW anticrap agents. 

l t On Bw munitions 1tarted by adaptation of Research and deve opmen 

burater type boaba available from the British and was extended to improved 

burater type munitions, aubmunitions, gas expluaion bombs, various types 

of line source spray tanks and highly specialized projectiles and generators 

aa wall as inaect vectors. In the early years, the research and development 

11 l d the experience gained in the development of CW essentially p~ra e e 

~itions during WWII • Research activities included optimizing configurations, 

d developing hardware production and filling technology. taating performance an 

Antianimal research began in 1942 and was initially concerned with 

developing ~ethoda for portecting our large livestock population against 

BW attack. Thia research resulted in the development of vaccines to protect 

sgainat rinderpest, a deadly cattle diaeaae and Newcastle disease, a serious 

poultry affliction . Reaeareh was carried out at Caap Detrick initially but 

vhen there waa a need for larger scale research, a facility waa eatabliahed 

at Cmap Terry an Plum Island, New York. Tvo field teats of potential 

antianimal &&eAts were conducted using hog cholera virus and Newcastle 

..,_ ..... --
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virus. The program at Camp Detrick waa terainated in 1954. By agree.ent 

between the Secretary of Defense and the Secretary of Agriculture, the 

Department of Agriculture assumed responsibility for the defense of our 

livestock against BW attack, and the Plua Island facilities were transferred 

to that agency. 

Defensive BW Research and Development. The biological defense program 

included safety, physical and medical protection. The safety program 

pervaded the entire BW research and development effort to provide protection 

of both employees and the surrounding community. The program included 

personnel and laboratory safety practices commensurate with the extremely 

hazardous agents involved, design criteria for aite operating equipment 

and facilities, facility .onitoring devices, and assessment of handling 

procedures for BW munitions. 

The physical protection program was directed toward detection ident­

ification and warning systems, protective devices and decontaaination · 

methods. Detection and warning efforts started in 1948 have led to 

engineering development of a fast-response antipersonnel BW detector system 

which has not been standardized. At the present time, there is no field 

BW detector, and only conventional biological identification techniques 

are available. Research on protective maaka, particulate filters, prptective 

clothing and shelters was closely integrated with the chemical defense 

programs. Many compounds were screened for use as decontaminants and 

decontaminant dispensers were developed for field uae. However, some 

chemicals which are the most effective decontaminants are also toxic 

and/or carcinogenic. Research in this area is continuing to find safer 

deccntaminants. 

C-3 
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R6D efforts on medical aspects of protection related to BW have been 

extensive throughout the history of the program and have involved close 

cooperative efforts between Army, USPHS, and other HEW agencies. 

Major accomplishments in this program include development of vaccines, 

rapid identification procedures and treatment methods which have been 

responsible for the excellent safety records. 

Biolosical Defense Research Today. The current biological defense 

technology program is divided into two major areas: Detection and Warning 

Investigations and Decontamination and Protection. Effort in detection 

and warning is of an exploratory nature and is directed toward concepts, 

principles and approaches for rapid detection of biological aerosols and 

evaluation of candidate devices. Concepts under consideration include 

&roup apecific immunological methodolo&Y, remote and/or area alarms, 

backaround interference elimination methodology and computerized pattern 

recoanition techniques. 

Decontamination and protection research is directed toward concepts, 

principle• and approaches for the decontamination Df biological materials, 

personnel protection and biological evaluation of other materiel under 

development. Concepts under consideration include anti-aerosol and 

protective cloud technology, decontamination agent generators, individual 

and group collective protectors, and a continuing chemical screening program 

for new leas toxic vapor-phase decontaminants for closed spaces. 

Throughout the research and developaent process, there is a requirement 

to teat hypothesis and developmental equipment items. In the BW program, 

this necessitated h t e use of BW simulants and agents in a wide variety of 

teats. 

C-4 
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NUMBER OF COtn:RACT TERMINA-Appendix I to Appendix C 
C(lfl'RACTOR COtn:RACTS DATE TION DATE 

Aircraft Armaments, Inc 4 Oct 1951 Feb 1954 FORT DETRICK RDTE TYPE COtn:RACTS 
May 1962 Feb 1963 
Jun 1963 Mar 1965 

NUKBER OF COtn:RACT Nov 1964 Mar 1965 
COOTRACTOR COtn:RACTS DATE 

AAI Corp 2 Jun 1966 May 1968 
Aero jet-General Corp. 29 Oct 1956 Jun• 1958 Jan 1967 Apr 1968 

Apr 1958 May 1965 AiReaearch Mfg. Co. 2 Apr 1964 Sep 1964 May 1963 Aug 1963 
May 1965 Apr 1967 Jun 1963 Feb 1964 

Jun 1964 Sep 1966 Allied Research Associates Aug 1957 Jun 1958 Sep 1964 Jan 1966 Inc. Sep 1964 Oct 1965 
Jun 1959 Jun 1960 Allied Chem. Corp. 3 Apr 1967 Jun 1968 Jul 1959 Jan 1960 Apr 1964 Apr 1967 Feb 1966 Apr 1967 

Dec 1958 Jun 1959 Jun 1966 Aug 1967 
Mar 1962 Apr 1962 Allied Helicopter Service, Apr 1967 Sep 1967 Oct 1969 Nov 1969 Inc. 
Nov 1965 Mar 1967 
May 1963 Dec 1965 A.chem Products, Inc. Aug 1959 Jan 1961 Jun 1964 Dec 1967 
May 1965 Apr 1968 
Apr 1967 Aug 1968 American Cyanamid Co. Apr 1964 Nov 1965 Apr 1967 Sep 1969 Jul 1957 Jul 1958 Nov 1967 Jul 1969 
Apr 1968 Feb 1969 American Institute of 2 Jun 1963 Jun 1965 Apr 1968 Aug 1969 Crop Ecology Apr 1955 Dec 1957 Ill 11 

May 1968 Jun 1969 
Nov 1968 Mar 1970 American Type Culture Jun 1964 May 1967 Jan 1969 Oct 1969 Collection, Inc. 
Jan 1969 Dec 1969 
Jan 1969 Mar 1969 Anaul Chemical Co. Mar 1967 Aug 1969 Mar 1969 Oct 1970 

Jun 1962 Dec 1963 Jun 1969 May 1970 
American Type Culture 

Aeroprojecta Inc·. 9 Sep 1950 May 1951 Collection Jun 1952 Jun 1953 May 1951 Feb 1952 
Mar 1952 Aug 1953 Anatice Co., Inc Jun 1951 Aug 1951 Jun 1955 Jul 1956 
Jul 1956 Apr 1957 Applied Science Laboratories 
May 1957 Jun 1958 Inc. 

Jun 1961 Jul 1962 Sep 1951 Feb 1953 
Nov 1952 Feb 1954. 
Apr 1968 Jan 1970 

Aerotec Corp Jun 1955 Oct 1956 

Agricultural Aviation Mar 1963 Oct 
Engr Corp I-C-2 

Agricultural Specialty Co Jun 1963 Mar 1965 
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NUMBER OF CONTRACT 
CO!fl:RACTOR CO!fl:RACTS DATE NUMBER OF Com:RACT TERMINA-

CONTRAc:IO R com:RAc:rs DATE TION DATE 
Univ. o f Arizona Jun 1961 

Jun 1963 Dec Beckman Instruments, Inc. 3 Feb 1966 Apr 1968 
Jun 1968 Nov 1969 

Univ. of Arkansas 3 Sep 1954 Nov Nov 1968 Mar 1970 
Nov 1955 Nov 
Nov 1956 Nov Bete Fog Nozzle, Inc. Jun 1951 Jun 1952 

Armour Research Foundation 5 Nov 1951 Sep Bendix Corp· 2 Jun 1962 Jun 1964 
of IIT Jun 1952 May Sep 1964 Ju1 1965 

May 1953 Apr 
Jun 1955 Dec Bionetics Research Mar 1966 May 1967 
Jul 1955 Jun Laboratories Jun 1967 Sep 1968 

Arthur D. Little, Inc. 4 Apr 1950 Mar Biosearch Co. 1 Feb 1962 Mar 1963 
Aug 1950 Jun 
Jan 1951 Sep Bio-Search & Development 1 Apr 1962 Sep 1963 
Dec 1952 Oct Co. 

Associated Nucleonics, 3 Feb 1960 Dec Bjorkaten Research Jan 1964 Jul 1965 
Inc. May 1961 Apr Labora tories 

Jun 1961 Aug 
Black Mfg. Co. Jun 1951 Jun 1952 

Atlas Powder Co. Nov 1966 Jul 
Booz-A11en Applied 5 Feb 1957 May 1962 

Auburn Resea rch Fndn. Mar 1953 Dec Research , Inc. Ju1 1962 Sep 1962 
Apr 1963 Jun 1964 

AVCO Corp. 5 Sep 1958 Sep Oct 1964 Oct 1965 
Jun 1961 Jun Oct 1965 Mar 1968 II t' Sep 1964 Jun 
Jun 1968 Oct Boyce-Thompson Inst. 3 Jun 1963 Jun 1964 
Apr 1969 Jun Jun 1964 Aug 1965 

Oct 1968 Nov 1969 
Baltimore Biological 
Laboratory Apr 1963 May Brooklyn College 1 Mar 1960 Sep 1961 

Battele Memorial Institute 11 Apr 1952 Oct Bucknell Univ, Apr 1952 Jun 1953 
Apr 1952 Mar Jul 1953 Aug 1954 
Mar 1953 Mar 
Apr 1953 Mar Buffalo Electro-Chemical Feb 1951 Dec 1951 
Jul 1954 Aug Co., Inc . 
Oct 1954 Feb 
Jun 1956 Sep State of California Jul 1951 Sep 1952 
Apr 1957 Jul Jan 1953 Dec 1953 
Dec 1962 Jan 
Sep 1964 Feb Univ. of California 12 Apr 1950 Sep 1953 
Jun 1965 Aug Sep 1950 Aug 1951 

Mar 1951 Jul 1953 
Baylor College of Medicine Aug 1966 Jun Aug 1951 Aug 1952 

Aug 1952 Oct 1954 
Ben Venue Labs, Inc . Sep 1953 Jun Oct 1954 Oct 1955 

Oct 1954 Oct Jul 1962 Dec 1965 

I-C-3 
I- C- 4 
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virus. The program at Camp Detrick was terainated in 1954. By agreeaent 

between the Secretary of Defense and the Secretary of Agriculture, the 

Department of Agriculture assumed responsibility for the defense of our 

livestock against BW attack, and the Plua Island facilities were transferred 

to that agency. 

Defensive BW Research and Development. The biological defense program 

included safety, physical and medical protection. The safety program 

pervaded the entire BW research and development effort to provide protection 

of both employees and the surrounding community. The program included 

personnel and laboratory safety practices commensurate with the extremely 

hazardous agents involved, design criteria for site operating equipment 

and facilities, facility .anitoring devices, and assessment of handling 

procedures for BW munitions. 

The physical protection program was directed toward detection i4ent­

ification and warning systems, protective devices and decontamination 

methods. Detection and warning efforts started in 1948 have led to 

engineering development of a fast-response antipersonnel BW detector system 

which has not been standardized. At the present tiae, there is no field 

BW detector, and only conventional biological identification techniques 

are available. Research on protective masks, particulate filters, prptective 

clothing and shelters vas closely integrated with the chemical defense 

programs. Many compounds were screened for uae as decontaminants and 

decontaminant dispensers were developed for field uae. However, some 

chemicals which are the most effective decontaminanta are also toxic 

and/or carcinogenic. Research in this area is continuing to find safer 

deccntaminants. 
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R&D efforts on medical aspects of protection related to BW have been 

extenaive throughout the history of the progra• and have involved close 

cooperative effort• between Army, USPHS, and other HEW agencies. 

Major acc~pliahments in this program include development of vaccines, 

rapid identification procedures and treatment methods which have been 

responsible for the excellent safety records. 

Biological Defense Research Today. The current biological defense 

technology program is divided into two major areas: Detection and Warning 

Investigations and Decontamination and Protection. Effort in detection 

and warning is of an exploratory nature and is directed toward concepts, 

principles and approaches for rapid detection of biological aerosols and 

evaluation of candidate devices. Concepts under consideration include 

group specific immunological methodolo&Y, remote and/or area alaras, 

background interference elimination methodology and computerized pattern 

recognition techniques. 

Decontamination and protection research is directed toward concepts, 

principles and approaches for the decontamination cf biological materials, 

personnel protection and biological evaluation of other materiel under 

development. Concepts under consideration include anti-aerosol and 

protective cloud techn 1 d o ogy, econtsmination agent generators, individual 

and group collective protectors, and a continuing chemical screening program 

for n~ leas toxic vapor-phase decontaminants for closed spaces. 

Throughout the research and development procesa, there is a requirement 

to teat hypoth i d ea a an developmental equipment items. In the BW program, 

this neceaaitat d h e t e use of BW simulants and agents in a wide variety of 

testa. 

C-4 
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NlJHBER OF CONTRACT TERM1NA-Appendix I to Appendix C 
C(lfl'RACTOR CONTRACTS DATE TION DATE 

Aircraft Armaments, Inc 4 Oct 1951 Feb 1954 FORT DETRICK ROTE TYPE CONTRACTS 
May 1962 Feb 1963 
Jun 1963 Mar 1965 

NUMBER OF CONTRACT TERMINA- Nov 1964 Mar 1965 
CONTRACTOR CONTRACTS DATE TION DATE 

AAI Corp 2 Jun 1966 May 1968 
Jan 1967 Apr 1968 Aero jet-General Corp. 29 Oct 1956 Jun• 1958 

Apr 1958 May 1965 AiResearch Mfg. Co. Apr 1964 Sep 1964 May 1963 Aug 1963 
May 1965 Apr 1967 Jun 1963 Feb 1964 

Jun 1964 Sep 1966 Allied Research Associates Aug 1957 Jun 1958 Sep 1964 Jan 1966 Inc. 
Sep 1964 Oct 1965 
Jun 1959 Jun 1960 Allied Chem. Corp. 3 Apr 196 7 Jun 1968 Jul 1959 Jan 1960 

Apr 1964 Apr 1967 Feb 1966 Apr 1967 
Dec 1958 Jun 1959 Jun 1966 Aug 1967 

Mar 1962 Apr 1962 Allied Helicopter Service, Apr 1967 Sep 1967 Oct 1969 Nov 1969 Inc. 
Nov 1965 Mar 1967 
May 1963 Dec 1965 ~hem Products, Inc. 1 Aug 1959 Jan 1961 Jun 1964 Dec 1967 
May 1965 Apr 1968 
Apr 1967 Aug 1968 Aaerican Cyanamid Co. 2 Apr 1964 Nov 1965 Apr 1967 Sep 1969 Jul 1957 Jul 1958 Nov 1967 Jul 1969 
Apr 1968 Feb 1969 Aaerican Inatitute of 2 Jun 1963 Jun 1965 Il l fl I Apr 1968 Aug 1969 Crop Ecology Apr 1955 Dec 1957 May 1968 Jun 1969 
Nov 1968 Mar 1970 "-erican Type Cu1 tu re 1 Jun 1964 May 1967 Jan 1969 Oct 1969 Collection, Inc. 
Jan 1969 Dec 1969 
Jan 1969 Mar 1969 Anaul Chemical Co. 2 Mar 1967 Aug 1969 Mar 1969 Oct 1970 

Jun 1962 Dec 1963 Jun 1969 May 1970 
AMri can Type Cu 1 tu re 

Aeroprojects Inc ·. 9 Sep 1950 May 1951 Collection Jun 1952 Jun 1953 May 1951 Feb 1952 
Mar 1952 Aug 1953 Anatice Co., Inc Jun 1951 Aug 1951 Jun 1955 Jul 1956 
Jul 1956 Apr 1957 Applied Science Lab~ratories 
May 1957 Jun 1958 Inc. 1 J un 1961 Jul 1962 Sep 1951 Feb 1953 
Nov 1952 Feb 1954 · 
Apr 1968 J an 1970 

Aerotec Corp Jun 1955 Oct 

Agricultural Aviation Mar 1963 Oct 
Engr Corp 1-C-2 

Agricultural Specialty Co Jun 1963 Mar 1965 
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NUMBER OF CONTRACT 
CONTRACTOR CONTRACTS DATE NUMBER OF CONTRACT TERMINA-

CONTRACTOR CONTRACTS DATE TION DATE 
Univ. of Arizona 2 Jun 1961 

Jun 1963 Dec Beckman Instruments, Inc. Feb 1966 Apr 1968 
Jun 1968 Nov 1969 

Univ. of Arkansas 3 Sep 1954 Nov Nov 1968 Mar 1970 
Nov 1955 Nov 
Nov 1956 Nov Bete Fog Nozzle, Inc. Jun 1951 Jun 1952 

Armour Research Foundation 5 Nov 1951 Sep Bendix Corp . 2 Jun 1962 Jun 1964 
of liT Jun 1952 Hay Sep 1964 Jul 1965 

Hay 1953 Apr 
Jun 1955 Dec Bionetics Research 2 Mar 1966 Hay 1967 
Jul 1955 Jun Laboratories Jun 1967 Sep 1968 

Arthur D. Little, Inc. 4 Apr 1950 Mar Blosearch Co. Feb 1962 Mar 1963 
Aug 1950 Jun 
Jan 1951 Sep Blo-Search & Development Apr 1962 Sep 1963 
Dec 1952 Oct Co. 

Associated Nucleonics, 3 Feb 1960 Dec Bjorksten Research Jan 1964 Jul 1965 
Inc. Hay 1961 Apr Laboratories 

Jun 1961 Aug 
Black Mfg. Co. Jun 1951 Jun 1952 

Atlas Powder Co. 1 Nov 1966 Jul 
Booz-Allen Applied 5 Feb 1957 Hay 1962 

Auburn Research Fndn. Mar 1953 Dec Research, I nc. Ju1 1962 Sep 1962 
Apr 1963 Jun 1964 

AVCO Corp. 5 Sep 1958 Sep Oct 1964 Oct 1965 
Ill tl I 

Jun 1961 Jun Oct 1965 Mar 1968 
Sep 1964 Jun 
Jun 1968 Oct Boyce-Thompson !nat. 3 Jun 1963 Jun 1964 
Apr 1969 Jun Jun 1964 Aug 1965 

Oct 1968 Nov 1969 
Baltimore Biological 
Laboratory 1 Apr 1963 May Brooklyn College Mar 1960 Sep 1961 

Battele Memorial Institute 11 Apr 1952 Oct Bucknell Univ. Apr 1952 Jun 1953 
Apr 1952 Mar Jul 1953 Aug 1954 
Mar 1953 Mar 
Apr 1953 Mar Buffalo Electro-Chemical Feb 1951 Dec 1951 
Jul 1954 Aug Co., Inc. 
Oct 1954 Feb 
Jun 1956 Sep State of California 2 Jul 1951 Sep 1952 
Apr 1957 Jul Jan 1953 Dec 19 53 
Dec 1962 Jan 
Sep 1964 Feb Univ. of California 12 Apr 1950 Sep 1953 
Jun 1965 Aug Sep 1950 Aug 1951 

Mar 1951 Jul 1953 
Baylor College of Medicine 1 Aug 1966 Jun Aug 1951 Aug 1952 

Aug 1952 Oct 1954 
Ben Venue Labs, Inc. Sep 1953 Jun Oct 1954 Oct 1955 

Oct 1954 Oct Jul 1962 Dec 1965 

I-C-3 
I-C-4 
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NUMBER OF CONTR.ACT TJ!RMINA-
NUMBER OF CONTRACT TJ!RIOJIA. ~R 

CONTRACTS DATE TION DATE 
CONTIIACTOR CONTRACTS DATE TION DATI 

u.nta1aon Kanuf. co. 1 Mar 1953 Jun 1968 
coot' d Mar 1963 

M.ar 1964 u.niel, Mann, Johnaon 1 Jun 1967 Jul 1968 
Jun 1965 May ' llelldenhall 
Jun 1966 Nov 
Dec 1967 Nov Day' z~rman 1 May 1955 Oct 1955 

Cambridge Technology, Jun 1967 DeBell & Richardaon Inc . 1 Jun 1955 Dec 1957 
Inc . Jun 1967 

Dorr-Oliver, Inc. 1 Aug 1962 Jul 1964 
C·E·I·R, Inc . Aug 1958 Mar 1959 

Douahnut Corp. of 1 Dec 1952 Jan 1953 
Univ . Of Chicago 13 Ju1 1955 Mar 1957 .AMrica 

May 1956 Sep 1963 
Oct 1950 Feb 1953 Dov Oleaical Co . 5 May 1963 Aug 1964 
Jun 1951 Jun 1953 Jun 1967 Jun 1970 
Dec 1951 Dec 1953 Feb 1964 Jan 1966 
Jun 1952 Ju1 1954 Nov 1958 Kay 1959 

Jun 1952 Mar 1954 Apr 1967 Dec 1967 

Dec 1953 Dec 1956 
Aug 1962 Aug 1965 Dry-Freeze Corp. 2 Feb 1951 Sap 1951 

Oct 1963 Oct 1964 Mar 1952 May 1952 

Nov 1964 Oct 1965 
Apr 1960 Apr 1963 Duka Univ. 5 May 1951 May 1954 
Mar 1966 Jul 1966 May 1951 May 1953 

May 1954 Jun 1956 
Univaraity of Cincinnati 5 Sap 1950 Sap 195~ Jun 1956 Feb 1964 

ttl •• 
Sep 1951 Aug 1953 Feb 1964 Dec 1968 
Sap 1951 Sap 1953 
Apr 1953 Apr 1955 Allan B. DuMont Labs, 2 Jun 1953 Mar 1956 
Jun 1955 Jun 1956 Inc. Mar 1954 Mar 1956 

Columbia University Dec 1952 Jun Uo Corp. 1 Jun 1964 Sep 1965 

Commercial Solveta Corp. Apr 1963 Dec 
!loory Unh. 1 Dec 1954 Jun 1957 

Continental Oil Co. Sep 1962 lvaredy Co. 1 Mar 1951 Feb 1952 

Control Data Corp. Jun 1964 !Dvironaental Rach. 2 Jun 1967 Sep 1968 
(Formerly C·E·I·R, Inc . ) Jan 1968 Corp. Jun 1967 Jan 1971 

Cordia Corp. Oct 1964 Oct 1965 
Ethyl Corp. 1 Jun 1962 Jun 1966 

Cornell Aeronautical 1 Oct 1960 Dec 1962 Fairchild Engine & 1 Aug 1959 Jan 1960 
Lab., Inc. Airplane Corp. 

Cornell Univ. Apr 1951 Mar 1953 Fairchild Stratoe Corp. 4 Aug 1962 Apr 1964 
Apr 1953 Mar 1955 Jan 1964 Apr 1964 

Cycle Chemical Corp. 2 Jun 1964 Kay 1969 
Jun 1969 Dec 1970 

I-C-5 
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NUMBER OF C~TRACT 
NUMBER OF COIITRACT TERMINA-COIITRACTOR CONTRACTS DATE 
CONTRACTS DATE TION DATE ~CTOR cont'd Apr 1960 

May 1963 Jul 1963 Jul 1961 coot 'd 
Jun 1963 Dec 1964 

Falcon Plastics 1 Dec 1958 Sep 1963 Hay 1964 
Feb 1966 Dec 1967 

Farrand Optical Co. 2 Jun 1956 
Dec 19'7 General Hills, Inc. Apr 1950 Jan 1951 

Jul 1950 Dec 1950 
Fcwn Plastics Co., Inc 1 Mar 1961 May 1952 Jun 1954 

Dec 1952 Nov 1955 
Fletcher Enamel Co. 1 Dec 1950 Dec 1955 Dec 1957 

Aug 1956 Hay 1957 
Univ. of Fla. 6 Jun 1956 Jun 1957 Nov 1956 Nov 1957 

Jun 1955 Hay 1956 
Georae Washington Univ. 2 Nov 1952 Apr 1956 Jun 1963 Jun 1965 

May 1956 Mar 1959 Jun 1968 May 1970 
Apr 1952 Hay 1954 

Georaia Tech Rsch Inst. 5 Jun 1950 Jun 1951 Jan 1953 Sep 1953 
Jun 1951 Jun 1953 
Mar 1953 Jun 1954 Florida State Univ. 3 Mar 1951 Sep 1951 
Jun 1954 Jun 1955 Sep 1951 Jun 1953 
Jun 1956 Jun 1957 Jul 1953 Jun 1956 

B. F. Goodrich Co. 2 Jul 1953 Aug 1954 FMC Corp. 4 Jun 1964 Dec 1965 
Jan 1955 Jan 1956 Jan 1965 Jun 1967 

Jun 1966 Mar 1967 Gri nnell Co., Inc. Sep 1969 Feb 1970 1 Jan 1954 Nov 1958 

Hahn E. Mann Medical 2 Oct 1953 Jan 1954 Fordha• Univ. 2 Mar 1966 Feb 1967 College & Hospital Nov 1954 Apr 1956 II '' Jan 1965 Feb 1966 

Harvard College 5 Jul 1951 Sep 1952 Fostoria Presses Steel 1 Jul 1966 Mar 1956 
Jul 1949 Aug 1961 Corp. 
Aug 1951 Jun 1955 
Sep 1955 Aug 1956 Foundation for Research 2 Dec 1963 Apr 1968 
Jun 1963 Sep 1968 on the Nervous System Apr 1968 Oct 1969 

Franklin Electronics, Inc. 1 Hay 1966 Jun 1966 
U.Vaii, Univ. of 2 Hay 1967 Jun 1968 

Jun 1968 Jun 1970 
Franklin Inst. 2 Jun 1968 Jan 1970 Henry Ford Hospital 2 Jul 1951 Jul 1952 Apr 1969 Oct 1970 

Oct 1952 Jul 1953 
Gelaan Instru.ent Co. 1 Apr 1964 Apr 1969 Bills-HcCanna Co. 1 Jan 1957 Jan 1958 
General American Transp. 2 Oct 1961 Jun 1966 Bo!.ea & Narver, Inc. 1 Jun 1968 Nov 1969 Co. Jun 1962 Jan 1963 

Honeywell Regulat or Co. 5 Jan 1955 Dec 1956 General Aniline & Film Co. 1 Jun 1963 Oct 1964 
Jun 1955 Apr 1957 
Feb 1957 Apr 1958 General »yn&mics Corp. 1 May 1955 Apr 1956 
Jun 1961 Nov 1962 

General Electric Co. Nov 1960 Hay 1961 Dec 1961 Apr 1962 

1-C-7 1-C-8 
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NUMBER OF CONTRACT TERMINA-
NUM!It:R OF CONTRACT 

gwtiACTOR CONTRACTS DATE TION DATE 
CONTRACTOR CONTRACTS nAT! 

John Bopkine Univ . 12 Jul 1955 Feb 1963 
Booker Chemical Corp. 1 May 1964 Kar 1956 Sep 1958 

Hyland Labs, Inc. 1 Jun 1964 
Jun 1950 Jul 1951 
Mar 1951 Aug 1953 
Apr 1951 Oct 1952 

liT Research Inst. 10 Sep 1962 Aug 1951 Oct 1952 
Nov 1962 Oct 1952 Oct 1954 
Jun 1955 Nov 1952 Oct 1953 
May 1963 Mar 1953 Mar 1955 
May 1964 Apr 1955 Mar 1956 
May 1965 Apr 1963 May 1971 
Feb 1958 Jun 1965 Jun 1970 
Feb 1963 
May 1965 s. C. Johnson & Son, Inc. 
Jan 1966 

Sep 1960 Nov 1962 

laoaal Stete Univ . of 5 Kay 1956 Jun 1958 
Illinois, Univ. of 7 Oct 1950 Aaric . & Applied Science Dec 1962 Jul 1963 

Jun 1951 Oct 1959 Aug 1960 
Sep 1952 Aug 1960 Aug 1961 
Apr 1956 Sap 1961 Sep 1962 
Jun 1959 
Oct 1963 Unlv. of K.ansaa 4 Apr 1949 Jun 1951 
Jun 1966 Ju1 1951 Jun 1952 

Jun 1952 Jun 1953 
Indiana, Univ. of 4 Mar 1953 Jul 1953 Jun 1954 

May 1951 
Apr 1963 
Sep 1964 

Duana Kennedy Co. Jul 1959 Ju1 1960 

Ill ,. 
Induatrial Corp. 1 Jun 1962 

lant Manu£. Corp . Apr 1950 Mar 1951 

Insect Control & Rsch, Inc. 3 Jun 1964 
lentucky Reeearch Fdn . May 1954 Jun 1956 

Oct 1963 Walter lidde & Co . , Inc . Jan 1955 Apr 1958 
Dec 1960 

International Business 1 Jun 1968 
lnepp-Monarch Co. 1 Sep 1952 Aug 1953 

Machines luljian Corp. Nov 1954 Mar 1956 

Internation Minerala & 2 Sep 1966 Laabert Pharmaceutical Co. Jun 1950 Jun 1951 
Oleaical Corp. May 1964 

Labiah Univ. 1 Jan 1953 Dec 1953 
Bioferm, Inc. 3 Dec 1962 

Mar 1963 Litton Syetema, Inc . 14 Jun 1960 Sep 1965 
Nov 1963 Nov 1962 Feb 1964 

Mar 1964 Nov 1965 
Iowa State College of 6 Jan 1949 Sap 1964 Jan 1966 
Agric. Jun 1950 May 1965 Oct 1965 

Jul 1951 May 1965 Jan 1966 
Dec 1951 Jun 1965 Sep 1965 
Sep 1954 Mar 1966 Apr 1966 
Jun 1952 Apr 1966 Jul 1966 
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NUMBER OF CONTRACT NUMBER OF CONrRACT TERMINA-CONTRACTOR CONTRACTS DATE 
corri'RACTOR CONrRACTS DATE TION DATE 

cont'd Jun 1962 
Mil Auociates 5 Jun 1964 Oct 1966 

Aug 1966 Jun 1966 Aug 196? 
Nov 1966 Jan 1967 Sep 1967 
Mar 1967 Jun 1967 Jul 1969 
Nov 1967 Mar 1969 Nov 1969 

Lockheed Aircraft Corp . 3 Jan 1965 Mallon Inat. of Ind. 4 Aug 1950 Aug 1951 
Aug 1966 R1ch Aug 1951 Aug 1952 
Mar 1968 Aug 1952 Feb 1954 

Long Island Biological 6 Oct 1950 
Jun 1954 Aug 1955 

Association Oct 1951 Mel par, Inc. 6 Jun 1961 Jul 1963 
Oct 1952 Jun 1962 Jun 1963 
Oct 1952 May 1963 Oct 1965 
Sep 1953 May 1964 Nov 1964 
Sep 1954 Jun 1964 Aug 1965 

Lovell Chemical Co . 3 Oct 1950 Sep 
Jun 1964 Jul 1965 

Feb 1952 Apr American Std. , I nc . Oct 1965 Jan 1967 
May 1953 May (Melpar Div) Feb 1966 Jul 1967 

Lux Clock Manu f . Co. Jul 1953 Dec Merck & Co., Inc . May 1955 Dec 1956 

Machine & Tool Design Co. Jun 1954 
Apr 1960 

Nov 
Jun 1961 

Magna Corp. Jun 1962 Aug 
Hataorology Rach , Inc . Jun 1965 Feb 1967 

Metronica Asaoci atee, Inc. Apr 1966 May 1966 Glenn L. Martin Co. Aug 1950 Nov Hay 1968 Jun 1970 
t II I' 

11 

Martin Marietta Corp. Mar 1953 Jul Ketal Hatic, Inc . 1954 Aug Oct 1954 

Md . , Univ of 8 Mar 1953 Jul 1955 Michigan, State of Jun 1965 Jul 1967 
Jun 1955 Jul 1956 (Dept of Health) 
Oct 1956 Oct 1959 
Jun 1951 May 1952 Michigan State College 5 Jun 1954 Hay 1956 
Jun 1952 May 1953 Oct 1950 Sep 1952 
Mar 1953 Feb ,1954 May 1951 Oct 1951 
Mar 1954 Mar 1955 May 1952 Jan 1953 
Mar 1969 Dec 1969 Oct 1952 Sep 1954 

Mass , Univ o f Nov 1954 Nov Michigan State Univ . 3 May 1956 Sep 1967 
Dec 1965 Nov 1968 

Mathieson Cml Corp . Mar 1953 Jun May 1960 May 1961 
Jun 1952 Apr 

Michigan, Univ . o f Jul 1951 Jun 1952 
Maxon Electronics Corp . Jun 1961 Aug Apr 1953 Sep 1955 

Aug 1959 Jun 1964 Marquette School of Jun 1969 Aug Aug 1962 Jun 1964 Meclcine Jun 1964 Nov 1965 
Mar 1967 Jun 1969 
Jun 1969 Jul 1961 

I-C-11 
Midweet Rich In1t . 4 Jun 1961 Jul 1963 

Ju1 1961 Apr 1964 
I-C-12 
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NIJKIIER OF CctiTRACT NIJKIIER OF CctiTRACT 'rEilMINA-
Cc:.l'rRACTOR CctiTRACTS DATE g;FRACTOR CONTRACTS DATE 'r!ON DATE 

cont'd Molded-Reain Fiber Co. Dec 1951 Feb 1953 
Jun 1965 

Mo~r-Poylmer, Inc . 1 Nov 1951 Mar 1952 
Hetronics Associates , Inc. 2 Mar 1965 

Jun 1968 Monsanto Chemical Co. 1 Dec 1958 Jun 1959 

Univ . of Miami Apr 1969 Monsanto Research Corp. 4 . Jan 1963 Dec 1965 
Jun 1966 Apr 1968 

Millipore Filter Corp. Jun 1954 Apr 1967 Dec 1967 
Jun 1968 Feb 1969 

Mine Safety Appliances Co. . 5 Jun 1955 
Jun 1957 Montana State Univ. l Jun 1967 Nov 1970 
Sep 1959 
Mar 1961 MrD Research & Development 1 Jul 1960 Aug 1961 
Jun 1963 

Douglaa M. McBean, Inc. Jun 1953 Jul 1957 
Minneapolis-Honeywell 3 Feb 1953 

Regulator Co. Feb 1953 McDonnell Douglas Corp. Jun 1960 Mar 1965 
Dec 1952 

Jational Academy of Dec 1957 Dec 1962 
Univ . of Minnesota 18 Jun 1950 Sciancea 

Ju1 1953 
Jul 1951 Jation Research Corp. Feb 1961 Mar 1961 
Jun 1952 
Jun 1952 Univ. of Nebraska Sap 1951 Apr 1954 
Jun 1952 Nov 1948 Aug 1951 
Oct 1952 

Ill 11 II Apr 1953 Rev Mexico College of 
Apr 1953 A&rlculture & Mechanic Arts Jun 1960 Dec 1962 
Ju1 1953 
Kay 1953 Rev Mexico State Unlv. Jun 1964 Dec 1968 
May 1954 
Sep 1956 Rev York Univ. Jan 1954 Jun 1956 
Jun 1964 
Jun 1962 Research Fndn. of State Oct 1952 Mar 1965 
Jun 1959 Univ . of New York Jun 1963 Jun 1967 
Feb 1965 Jun 1969 Jul 1969 
Mar 1967 

North American Avaiation, Dec 1957 May 1959 
Mississippi State 2 May 1951 Inc. Jan 1962 Apr 1962 

College May 1953 
North Carolina State of Aug 1963 Sep 1963 

Univ. of Mississippi 3 Jul 1951 Univ. of N.C. May 1964 Jun 1964 
Nov 1951 

Rorth Dakota Agricultura l Sep 1952 Apr 1960 Sep 1960 
College Apr 1961 Sep 1961 

Univ . of Missouri Kay 1950 Apr 
Northrop Corp . Jan 1966 Kay 1967 

Uni v. of North Carolina Oct 1951 Jan 1954 

I-C-13 
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NUMBER OF CONrRACT TERMINA· 
NUMBER OF CONnACT 

.§!FRACTOR CONTRACTS DATE Tlai DATE ·CONTRACTOR CrnTRACTS DATE 

cont' d Jan 1953 Apr 1955 Northwestern Univ. 3 Sep 1950 May 1953 Feb 1958 
Nov 1951 May 1955 Feb 1958 . 
Dec 1952 Dec 1954 Oct 1955 

Oct 1955 Oct 1956 Univ. of Notre Dame Dec 1951 Apr 1957 Oct 1958 

New York Univ. 1 Nov 1951 PI rk Thompaon 1 Dec 1950 Aug 1951 

Univ. of Notre Dame 6 Jun 1953 Ralph M. Parsons Co. 10 Oct 1951 Oct 1951 
Jan 1950 Dec 1951 Mar 1952 
Mar 1951 Jun 1952 Feb 1954 
Sep 1954 Jun 1952 Aug 1955 
Sep 1959 Apr 1952 Jul 1963 
Nov 1962 Jun 1952 May 1956 

Sep 1954 Nov 1955 G. 0. Noville & Aug 1953 Jun 1951 Nov 1951 Associates Inc. 
Aug 1951 Dec 1953 

Ohio University 2 Feb 1955 
Sep 1953 Jan 1954 

Jan 1957 Pennaalt Chem. Corp. 3 Jun 1962 Dec 1965 
Jan 1969 Sep 1970 Ohio State Univ. 8 Oct 1952 Jan 1969 Sep 1970 Reaearch FNDN. Jan 1955 

May 1955 Pennaylvania State College 3 Jul 1951 Aug 1953 
Oct 1959 Sep 1953 May 1970 
Oct 1962 Mar 1969 Apr 1971 
Mar 1963 Dec 

I ll 11 1 
Jun 1963 Sep Pennaylvani' Univ. of 4 May 1955 Nov 1957 
Jun 1969 Jul Feb 1958 Jun 1958 

Jun 1958 Sep 1961 Okanagan Copter Sprays Ltd. Jun 1967 Jun Jul 1961 Aug 1967 
Oklahoma Agric. & Pfizer, Charles & Co., Inc. 3 May 1963 May 1964 Mechanical Sep 1951 Feb Mar 1965 Jan 1967 
Oklahoma State Univ. Mar 1963 

Jun 1963 Jun 1964 

Feb 1968 Philco Corp . 1 Jun 1961 Nov 1964 

Olin Mathieson Chem. · Corp. 2 Sep 1955 Feb Photomechanisms, Inc . 2 Sep 1958 Feb 1962 
Sep 1955 Feb Oct 1961 May 1962 

Optics Technology, Inc. 2 May 1963 Nov Pittaburgh, Univ . of 1 Apr 1951 Jun 1953 
Jun 1965 Jun 

Planning Research Corp. 1 Apr 1960 Dec 1961 Ordnance Engrg. Corp. May 1955 May 
Plax Corporation l Mar 1952 Sep 1952 Oregon State Univ. 2 Jan 1964 Dec 

Jan 1969 Apr 

T. G. Owe Berg, Inc. Jun 1966 Aug 

Parke, Davis & Co. Jun 1951 Nov 
l·C-16 

I-C-15 
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NUMBER OF C<IITRACI 
CO!fiRACIOR CO!fiRACIS DATE NUMBER OF CDm:RACI TERMINA-

COIIT RACIOR CO!fiRACIS DATE TI~ DAT! 
Pneumo-Dynamics Corp. Jun 1963 

cont' d Jan 195.5 Sap 1957 
Polaroid Corp. 6 Feb 1951 Jun 

Jun 1952 Jun Southern Research I nat . 16 Apr 1951 Jan 1952 
Jun 1953 Aug Jun 1951 Jun 1952 
Sep 1954 Dec May 1952 Dec 1952 
Jan 1956 Apr May 1952 Sep 1953 
Apr 1958 Apr Jun 1952 Jun 1953 

Jun 1953 Jul 1954 
Prengle, Dukle~ & Crump May 1961 Mar Oct 1953 Sep 1954 

Feb 1953 Nov 1955 
Prime, Inc. 3 J ul 1950 Oct Jun 1954 Dec 1955 

May 1953 Apr Oct 1954 Jan 1956 
Aug 1953 May Aug 1954 Sep 1955 

Jan 1956 Mar 1958 
Princeton Univ. 1 Jun 1967 Oct Jul 1956 Aug 1957 

Feb 1960 Apr 1961 
Puerto Rico, Univ. of Jan 1952 Jun May 1960 Sep 1963 

Dec 1961 Jun 1962 
Purdue Research Fndn . 6 Jun 1952 Nov 

Jan 1955 Mar Southveat Reaearch Inst. Apr 1957 Jul 1957 

Jul 1963 Jan 
Jun 1966 Aug Sperry Piedmont Co. Jan 1965 Aug 1965 

Feb 1969 Aug 
Jun 1963 Dec Sperry Utah Co. Apr 1963 May 1965 

Jun 1964 Mar 1965 
Rheem Manufacturing Co. Mar 1952 Apr 

Specialized Instruments May 1952 Aug 1952 
II ot ' Rhode Island S~ate Coll ege Jan 1951 Mar Corp. Jan 1954 Jul 1954 

Rhode Island, Univ. of Mar 1953 Mar Spraying Sya Co . Jul 1951 Aug 1952 

Rutgers College Oct 1950 Sep Squibb, E. R. & Snna Jun 1952 Apr 1953 

Rutgers Univ. 1 Oct 1951 Sep 
Stanford Research Inst. Aug 1957 Aug 1958 

Jun 1954 Jun 1955 
Rutgers, The State Univ. 2 Jun 1957 Aug 

Sep 1962 Aug 
Stanford, Leland Jr. Univ . 4 Jun 1954 Jun 1955 

Jul 1955 Aug 1956 
Ryan Aeronautical Co. 1 May 1963 Jul Oct 1951 Apr 1954 

Aug 1956 Sep 1959 
Sharpley Laboratories, Inc. 1 Mar 1963 Mar Staniord Research I nat . Mar 1964 Jan 1966 

Shell Che~cal Corp. Hov 1958 May 1959 Syracuae Univ. Nov 1967 Jan 1969 
Sierra Engrg. Co. Jun 1964 Ju1 Jan 1969 Apr 1970 

Smithsonian Inst . 4 Apr 1951 Apr 
Tillar Y Cooper, Inc . Jun 1955 May 1957 

Apr 1953 Apr Tenneuee 
Jul 1955 Apr Univ . of Jun 1951 Oct 1952 

Oct 1962 Jun Nov 1962 Oct 1965 

Southern Calif., Univ Oct 1952 Jan 1955 
Texu Agric Mechanical Col. 5 Jul 1953 Dec 1954 

of Jan 1955 Sep 1957 
I-C-17 I-c-18 
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NUMB~R OF CONTRACT TERKINA-
NUMBER OP <niTRACT C(lltRACTOR CONTRACTS DATE TION DATE 

CONTRACTOR CONTRACTS DATE 
cont d Nov 1953 Nov 1954 

cont cl Jun 1954 Nov 1954 Jun 1956 
Jun 1955 Jul 1955 Jul 1959 
Aug 1956 
Jun 1968 Virginia, Unlv . of Jun 1965 Apr 1967 

May 1967 Feb 1969 
Texas . Univ . of 8 Oct 1951 Oct 

Oct 1952 Jul Vitro Eng g Co Dec 1961 Mar 1962 
Sep 1955 Jul 
Jun 1957 Aug Wahl-Heniua Inst Jun 1952 Oct 1952 
Feb 1951 "Beb Jun 1953 Jun 1954 
Aug 1958 Aug 
May 1963 Oct Warner Lambert Pharmaceutical Jun 19 53 Jun 1955 
Jun 1968 Jun co. 

Tex. Rice Improvement 1 Mar 1958 Nov waah. St . Unlv. 4 May 1967 Sep 1968 
Aaaoc Aug 1959 Nov 1964 

Dec 1964 Nov 1968 
Thompson Helicopters, Inc. May 1964 May Jan 1969 Jun 1970 

Townaend Engineered Producta 1 Aug 1963 Jul Waaleyan Uni v . Feb 1953 Apr 1955 
Inc. Apr 1951 Apr 1953 

Tracerlab, Inc. 6 Dec 1951 Dec Waat Va Univ 14 Jun 1949 Sep 1951 
Jan 1953 Dec Jun 1952 Jan 1953 
Sep 1949 Dec Dec 1952 Feb 1955 
Jan 1954 Mar Jun 1953 Jun 1954 
Jun 1955 Peb Jun 1953 Jun 1954 

II I' I Apr 1957 Dec Jun 1954 Jun 1955 
Oct 1954 Sep 1955 

Travelers Research Corp . Jun 1966 Jan Feb 1955 Jan 1957 
Jul 1955 Jun 1956 

Trident Eng g Assoc. Inc. Mar 1965 Aug Jul 1956 Jul 1959 
Feb 1957 Jan 1958 

Trio-Cml Works Inc 4 Sep 1967 Oct Jan 1963 Sep 1964 
Aug 1967 Sep Feb 1963 Apr 1966 
Mar 1969 Mar Sep 1964 Mar 1966 
Jul 1969 Dec 

Western Reserve Univ. 3 Mar 1951 Feb 1952 
Edwa rd L . Trudeau Fo4ndation Jun 1952 Sep Jun 1951 May 1952 

May 1952 May 1953 
u.s. Industrial Corp Apr 1965 Jun 

Wiegand, Edwin L. Co Aug 1955 Apr 1956 
u.s. Rubber Co. Jun 1964 Jul 

Wia conain, Univ. of 21 May 1950 May 1952 
u.s. Steel Co. 1 Mar 1958 Mar Jun 1950 May 1952 

Jun 1950 Jan 1952 
Univ . Match Corp 3 Feb 1954 May Jun 1952 Jan 1954 

Sep 1955 Jun Sep 1952 Sep 1953 
Nov 1956 Nov Mar 1953 May 1955 

Apr 1951 Aug 1956 
Utah,Univ of 6 Jan 1951 Feb Feb 1954 Sep 1956 

Mar 1953 Feb Dec 1954 Oct 1963 
Mar 1954 May 

I-C-20 
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CONTRACTORS 

cont' d 

Wistar Inst . Of Anatomy 

.· 
Worchester Fndn. for 

Experimental Biology 

Yale Univ. 

H.L. Yoh & Co., Inc. 
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NUMBER OF 
CONTRACTS 

3 

2 

CONTRACT 
DATE 

Jul 1956 
Nov 1956 
Jun 1966 
Sep 1950 
Oct 1950 
May 1951 
Jun 1951 
Sep 1951 

'Oct 1951 
Feb 1952 
Jun 1952 
Jun 1952 

Jun 1963 
May 1966 
May 1960 

Dec 1962 

Jun 1963 
Jun 1966 

Jun 1955 
Jun 1955 

TION 

Jul 
Jun 
Oct 
Sep 
Oct 
May 
Jun 
Sep 
Feb 
Sep 
Jan 
May 

Oct 
Jan 
Apr 

Nov 

Aug 
Oct 

Feb 
Mar 
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Annex I 

!..:..C:.e~· ;:~c.. r:· <"'..: :;:~ '.::"..;;:! cf :tll ~,.,..t '::~Pnts J. :.,cln1il1C ~ntiper ::-orn~l and 

.u.•icror- r. .• teri2l, w~ s b:;o~d u:. technoloKY deveJope~ J.r: laboratory a.1u pilot 

p:.·r. f::.ci:itl~~ 11t 7..:=t J:' r tric:<. -The first p:!.lc t ;:le:1t, inte nded f o:: the 

prJ;.,~c~cn of b~ tul::.r.u~• tox:i.n, u&.s cor.pleted in Octcber 1~42. A secor:d plant 

va• built ir. :; cr~h B44 to p=odt.C•~ antt.ra:.c spcrcs and the anthrax s~Jilulant. 

Jr~ these ue&innings until cessation of offensive BW operccions in 1969, 

Fort Detrick prc<!uc!!d test qua~:tit:.es of a larg:! number of antip~r!lcrmel and 

&n(icrep ZW a~ents and dev~lop£d the production process eventually em?loyed 

at :~e V!gc and Pine Bluff Arsenal production facilities. A ~ide variety of 

proceu eqtdpcent, o;ome of which w•.s devclope"d for the first tU.e tl) ~up port 

the unique requirerr.cnts of B;! productio:., co~;st ituted the UU!:\iol"ous pilot ;>lant 

facilities at Fort Detrick. 

~.ntipersonnel agent and munition production, · The f:t.rst larga scale 

IWtunition production facility was con&tructcd at the Vigo Ordnance Plant, 

uar Terre Haute, Indiana, beginning in Hay 1944. The Vigc Plant was intenced 

to produce biolobical agents and vaccines and to fill and assemble biological 

a:Ditions be~1.nning with <l::thrax-ftll.cd !>::>l':bs. The Vigo Plant was :!.n a. teat 

or-ration phase producing BG, a h&tt:lcss sinulant of anthrax, whett th\' " nd 

o! \.'III. I ter10ina~ee plant operations . The pls,,t >1ac deactivated and e·,encually 

nceased by the .Amy in 1946. 

The onl:·. facil!. t:; operat!ld f .,'C L.n·gE r.c,~r ~rodnr.t-t.on cf -:~~' i~ersor nel 

IV •&ellts ·..,as l cca t e<i at Fine Sluff Ar'sen:.l ·..rj t;, constructioll completed i:: 

!fovub~r 1953. The plsr.t l::.ter becal:lc p£!T..r.~cr.:ly ~cie r: tl.fied es t:·: DirP.cto:t-

ate of Biological Operatior::; ( :'IE·)' . :..·he i r itl~; l c.~.;-c.:h".l ~ty of pr:- ~ .L:!r.<;; 

batteTial agents wc.s !.ater eYpat:.~,; rc ~nch.:~c· C.:lp'lb~i!tJ..es :~·!:' ~t\-Ouc::-"s 
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t("'~ .. 'r.e ~ n r-:(.ditiou to vira! ftlld r"c~c:.t&~ial agerlt.t and t h e nniqu\!: 

fur r-row lr,g ;u;d 1nfoc!..i nf no:iCiUi !.'"··~!"" .; :_ th v: rt~ 1 t{;P.ntt:. Tho col'tplf-X 

buildings inch:ded those dcsigne<l for a gent t~r,.,ehLuliun, nunilt•ns 

fillin~ lproduction and l aboratory supporc operations. 

wns jesignerl and ~onstructe~ to ptovlda both sboolutc safety to oper r. 

p~r~onncl 3nd absolute conlair••~nt ~r th~ highly toxic and infecti6us 

materials produced there. Between 19~4 and i?67, the 

the following biological agent s and toxins: Br ... cella suis, Pasteurella 

tularensis, Q fever rickettsia, Venezuelan F.quine Encephalon~eliti~, 

Bacillus anchracis botulinum toxin and staphylococcal enterotoxin : 

agents and antipersonnel ~~nilions filled ~ith these various agents 

toxins ~ere produced and stored at DBO as a dete~rent capability. DBO 

~perations were terminated in November 1969, and all stock~ of anti· 

personnel biological munitions. agents and toxir.s ~ere aubse~uently des· 

troyed in accordance ~ith appr~ved demilitarization·plans. 

was then decontaminated and deactivated, and on l5 Kay 1972, the complex 

(including land, buildinss, a~d equipment) ~as turned over to tne 

and Drug Administration, an agency of the Department of Health, Eoucac1 oa 

and Welfare, ~ho operate it as the National Center for Toxicological 

Rese&rch (NCfR) . 

Anticrop B_iological Agent Prcduction. Three anticrop bi.­

agents were produced belween 1~51 and 1969. These 

of wheat and rye, and rice bleat. Between 1951 end 1957, wheat stem 

~uat aporea and rye atem ruat aporea ~ere produced froa innoculated 

cropa at planting sitea located on Government installations. 

D-2 
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Tbe harvested apores ~ere shipped to Edge~ood Arsenal, Maryland for 

classification, drying and storage. This operation ~as terminated in 

l959 by the Air Force. Bet~een 1962 and 1969, wheat stem rust spores 

vere grown at Government sites. The crude material ~as transferred to 

Jacky Mountain Arsenal where it ~•• cleaned, classified and placed in 

cold storage. All wheat rust spores were destroyed by February 1973. 

Rice bleat was produced by a submerged culture proceaa under a 

contract. The production contract was awarded in March 1965. Agent 

production ~•• terminated in June 1966 after initial delivery of 

acceptable material. The final agent was packaged and atored at 

Fort Detrick. The total rice blast atock was destroyed between 1) 

Jmuarv and 18 Key 1972. 

D-3 
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Tasr:ins 

~neral. Testing is an integrnl part of research and development. 

!t is pri~~ri!y concerned with th~ acquisition of ~~ta to evaluate and 

confirm or negate postulates and theories devised in the laboratory, 

inatruaentation design parameters, and mathe~tical modes. 

Rationale for biological testing. BW testing, like all elements 

of the BW program, was at its inception, unique. The artificial s:udy 

of biological material disseminated into the atmosphere, now kno~~ as 

aerobiology, was not a practiced or ·organized scientific disciplin~ 

at the start of the BW program. Little or no knowledge was available 

regarding the biological and/or physical decay factorc of micro-

organisms in normal weather fluctuations, the amount necessary to cause 

infections, nor the methodology or hardware to effect dissemination. 

It was, therefore, essential to conduct testing t o acquire the necessary 

scientific and technical information to substantiate theories and fill 

knowledge gaps and to determine vulnerability to attack. 

Categorization of biol.>gical ter.ring. iliological testing can be 

divided into three categories, laboratory (small scale), closed chamber& 

(medium scale), and open air field (larg~ scale). Each of these 

categoriee can be further divided i nto t esting ~ith simulants dnd 

pathogens. The <>pen air field testing can be furli.er categorized inlu 

continental and extra continincnt~l and that p~rfor~ed o~ pu~lic and 

non-public domain (military instollaticns). llithin thio realm furt!ler 
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.... -... hstnical dt~.ac~~ ::. ~~ch t'€ tictl'f:tt,.rS or i:i olog1cA1 satnp.l~rs, and 
j .c .• .... ~ -

l1v1nll targets such as humans, aniu~als or rrops . 

h b l sting ~nether form ma} be categorized ln additian to t e e eve c 

h n(lral heading of immunological testing tn humans and animals 
under t e ge 

wt.ich was done to evaluate va~ . .:ines, toxcids ,and akin tests. 

Appendix 1 11 a pictoria~ representation of .~iologica1 testing. 

~he US Puhlic Health Service closely followed the progreaa 
.!:!!'~. 

of B\1 research and development from the very. start of the program 

because of its civil defense reaponsibilities. In 1950 a ·usPHS liaison 

officer was assigned to Ft. Detrick on a permanent basis to maintain 

even closer contact for emergency health planning, and awareness and 

.utual exchange of information on new detection methodology, epidemiology, • 

diaease control, safety, and vulnerability of the US to hostile BW attack . 

In 1951, the Department of Agriculture assigned •'permanent lial~on 

officer to closely follow the BW program as related to crops and aniaals. 

Active liaison was a l so maintained from the very beginning of t~1e 

program with the other military aerviceo. The Surgeon General of the 

Aray maintained his close liaison with medical personnel right on the 

scene working wtthin the research and development laboratories. In 

1956, as a result <>f a Joint Medical Service and Ghemical Corp Agreement, 

the Army Medical Uni t was established at Ft. Detrick with the mi•sion 

to conduct defensive R&D including prophylactic and therapeutic measures, 

more rapid and effectiv~ diagn~stic end ~dcntification procedures aad to 

evaluate the threat of 51> to t!l .. ..,ilit.HY f1:~m a medical poi::t of view. 
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The US Naval Unit, Pt. Detrick waa eatabliahed on 8 February 1944 

with the aission to promote modern medical research in public health 

concerns, vapor phase disinfectants control of airborne diseases, and 

to provide the Naval Establishment with information for its defense. 

Naval personnel were integrated into all aapecta of the laboratories, 

and operational elements of the past. 

The US Air Force began to station liaison officers at Ft. Detrick 

in the late 1940's. The mission was to coordinate BW munition develop­

ment, supply support for field testing, and to aaintain and operate a 

meterological station. 

General Safety and Medical Conaiderationa. The safety and medical 

aapecta of testing with biblogical aaterial were of overwhelaing concern 

to aanagement from inception of the BW prograa, priaarily because of the 

many unknown factors, and the potential severe danger to employees aa 

well aa the local community . A aajor safety organization was always 

established along with the operational organizations and ita importance 

can be attested to by the fact that the Safety Director reported 

to the Commanding Officer and Technical Director. Since many of 

aapecta of the Safety/medical program were of necessity experimental, 

it waa necessary to confer with and have the approval of the Surgeons' 

of the military services for much of ita operations. U.S. Public Health 

Service maintained cognizance of the program and prov1~ · advice on 

public health. 

To this end, the Safety/medical program developed specialized 

operating features for laboratories to include negative pressure iso­

lation cabinets, glove ports and gloves for working within the cabinets, 

and exhaust ventilation system incorporating air incineration chambers, 
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"'tcr pnr' 1:atf'r dec~ntc."l;;,.lt.icr. !·Yc;;Lf·:.:~ ~.,.! pt~lti'~i.:JV~ r]l"triog erd 

lloilSk& to cnGure that. no cm~tauin~tP.ci t:;J.tP.l.:i.o.l conlac l C!'C :.nn \IO!kt:r~ 
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discharged to the envir:m:nent. 

These pioneering efforts subsequently became rhe found3tio!. for 

inh:c:ious diaeas<' safety procedures. techniqu~s and equipment 

throughout the scientific and industrial coremuntttes in the world. 

The concern for safety/medical aspects is further noted by ~he 

deliberations of various external/ad"isory committees such as "Tile 

us Biological Warfare Committ~e" (Merck Committee) in 1942, and thf! 

Committee on Biological ~arfsre ,of The National Military Establishnent 

ac1 earch and Development Board (Balrlwin) in 1~48 . With adv~nt of the 

requirement to determine the field environoent l!ffec~s sucto a:. varying 

teap~rature, humidity, terrain. t~ irclude structures, sunlight, winds. 

etc., on BW agents, independent external advisor y com111lttees "ere forr.e.J 

to review , comment upon, and !llake reco~end&tions concC:rning test 

~rotocols. These co::nr:dtt:!es were "The Ad Hoc ~uO!U'ittee on BW Testing" 

(Scheele Commit;ee) 1953, and "The Interagency Survey Corarcittee on 

BW Testing" (Price Co:l:ll\ittee) 1959. ThE' .,embers of thcR£ coomittecs 

>~ere eminent authorities in their fields of binlogic"al and medical 

sciences ard were dra1m from various universiti~s ~ and Fed en.\ l and 

state agen.,ies. It is to be note<! that these co~l!littecs did in fact 

aake strong ::eco!ll'1lenca tions for safety/onedical req•JirernPnts and 

ap~cified certzin p1thogenic ~r.i~roorganisms whi•h ehould be utilized 

for open-air testing. The Army considered these latter recommendations 

binding •. 

E-4 
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The increased testin& proaraa which aroae froa DOD Project 112 

gener.ted a detailed safety review procedure for each test. "The Deaeret 

Teat Center (DTC) Medical Mvhory CoDlittea" (Davia eo-ittee) 1962-1969 

provided the first level of review. Since DTC waa a joint organization 

the propoaed teat prograaa were reviewed and approved by the Joint Chief& 

of Staff and the Office of the Secretary .of Defenae. A national policy 

directive waa iasued by the ~resident on !7 April 1963 requiring 

Presidential approval of all taats which wdsht have aisnificant or 

effecta on the physical or biological environment. The Department of 

Defenae iaaued an instruction in April 1963 on Large Scale Scientific or 

Technological Experia.ents which outlined the procedure to be uaed for 

obtaining Presidential approval. DTC teet plana and the Medical Adviaory 

Committee recommendations were forwarded to the Preaident's Science 

Adviaory CoDlittee for approval. 

Conduct of testing. In the conduct of testing, specialized 

sampling and analysis aapecta were e.ployed to deteraine the various 

parameters of the teet require.ents as well as the downwind travel 

diatancea.~ Theae were auppleaented by rather complete meteorological 

data gatherin& systema to define meteorological conditione. Ketero­

logical conditions were an absolute control factor in whether or not 

a test was permitted to start or continue. 
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St.ulant Taatina. Every effort erpended in open-air teatina waa 

firat directed towarda the utilization of eimulants to obtain the necessary 

data for evaluation. Biological aimulants are defined as living micro­

oraaaiaaa, not normally capable of cauain& infection, representing 

tba phyaical and biological characteriatica of potential microbiological 

aaaata and conaidered medically safe to operating personnel and surrounding 

~itiea. In addition, certain selected inorganic materials such as 

flouraacent particles, were also utilized to obtain aerosol dieaemination 

data. 

The two moat commonly used biological aimulants were Serratia ~­

caecana (SM) and Bacillus subtillie variant niger, normally referred 

to aa Bacillul globigii (BG). The most coamonly used floureacent particle 

wa1 an inorganic compleK, zinc csdaium aul!ide (Zn CdS). 

Bacillue slobigii (BG). BG is considered ubiquitous in nature. It 

CaD be readily cultured from hay, dust, milk and water. It waa and is 

atill considered by medical authorities to be harmless (nonpathogenic) 

to aan. The utilization of BG in aerosol testing in open-air teeta 

ware reaffirmed as recently as 1970 by The Surgeon General of the US 

Pu~lic Health Service who indicated as a result of his directed literature 

... rch and consultation with health experts, that there is no evidence of 

infection in man or experimental animals following exposure to BC spores, 

e.&n in maasive doses. 

Serratia •arceacens (SM) is a motile, nonsporulating, gramnegative 

bactllua which may produce a red pigment especially when srown at room 

temperature . It is commonly found in water, food and sewage and aome­

tt..a can be isolated from feces and sputum of apparently healthy people. 

It ••• used aa a b acterial marker with little risk up to 1969 because 

of ita avirulent nature. In 1969, it was recognized as having 
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limited oathngenic c<!p .. bilit;.- anc -;ho.,J<! not be tos<>d for ,;tudy of 

expt:rimeri.\..::tl infection~ ita man ' bccPuse of the as~~;,u~eC roi.e as ar.. 

opfortunist, producing disease if man is exposed to large doses 

and/or when the body d~fenses a•e ~eakened by age, dcbilitatory 

disease, drug abuse or antibiotic~. A sumoary report on SM is at 

Appendix II. 

Aspergillus fumigatus (AF) was a fungus simulant used on four 

occasions from 1950-1953 ana aoandoned when antifungal agents were 

removed from the BW program. It is ubiquitous in nature and can be 

cultured from soil, water, air, food stuffs, animals waste products 

and most human body orifices. AF is considered an opportunist causing 

aspergillosis in debilitated persons. 

Rationale for Vulnerability Testing. In the beginning and 

throughout the Bll' Program, there was a paucity of scientific and 

engineering knowledge anc principles related to the vulnerabili_y of 

the US and/or its personnel to BW attacks both covert and overt. 

Vulnerability.testing was required to provide information on the 

agents likely to be used, means of disseminating agents, sizes of 

that could be attacked, environmental effects on agents, obstructive 

effects of buildings ana terrain on agents, ability to detect and 

identify agents areas of the US and for its forces most likely to be 

attacked, the extent of damage possible, and data to devise physical 

and mathematics! modPls t~ be used as substitutes for live, open air 

testing. 
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ri :.:.'" ... !"-.:...· ....... :. cf the US and/or 

· . . ,, :;,tt· tk , Chh ... rt or ... overt, \of.::S unc:!er nctive ccnsidcr-
ttJ ~lt:.rac...r.r.e l t•) "'· 

ation as err!y ~s 1~39. ''B~ctcriolG~ieal Warfare Pos~ibliitien'', 

· d N 10 28 August 1939, Office of the Chief, Che'Dical techt>i~al Stu Y o. ' 

S 1 e ··oncluded " ... that attack by airpla'le dissemination of Warfare erv c ' ~ 

infect~d Jnsrc•s and ~cher bacteriological ~aterials, is a possibili ty 

d 1 11 "hen Parachute troop landing can be expected. " DOt to ba ignore ' tspec a y 

lntdligence information fron; W\H indicated that Axis powers had 

reaorted to the use of BW tn the form of anthrax and glanders. 

Concern abJut the vulnerjbility of the US tc BW attack at the 

hiahest !evels in thL government hRs been noted in previous chapters 

aapecially chapter 1. Howe•Jer, immediate concern was expressed by 

tbe Cbair.an of the Committee on BW, of the Research and Developaent 

loard of the National Military Establishaent (NME) in a apecial 

report on BW activities. 5 Au~ust 1948. Re cnnolu~~~ th~t· 

(1) Biological agents would appear to be well adapted to subversive u~e: 

(2) The US is p2rti.::ularly susceptible to attack by "special BW 

operations" (rn~anirg $ubvet'sive or covert actions irvolving the use 

oi biological a~ents); (3) The subversive use of biological agent s by a 

;>otential enem:1 pri:lr co a declaration of war pre~ents a grave dangt!r 

to the US; and (~) 7he BW R&D program is net now authorized to ~eet 

the requirements ~ecessa~v to prepare defensive ~•asures against 

special B""1 opPrations. T~e t:!Crr.o recomnended that the Secretary 0!" 
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Defense authorize the NME to engage in the required R&D to 

threat in the field of special BW operations and suggested that a unit 

be set up as an integral part of Pt. Detrick. Illustrative examples 

of projecta to be undertaken described in the .e.o vere teating of 

ventilating systems, subways, water aupply systems, etc., with 

innocuous organ~sms. 

Bouae Report No. 815 entitled "Research in CBR," a Report of the 

Committee on Science and Astronautics, the Bouse of Repreaentatives, 

86th Congreas, Pirst Session 1960, rec011aended that "more positive 

and imaginative attention should be given to the problema 

and guarding against use of CBR by saboteurs aimed at disrupting key 

activitiu in time of e.ergency." (Appendix III) 

Concern regarding vulnerability of the US continued even after 

the Presidential ban on offensive BW in 1969. The ChKirman of the 

President's Science Advisory Committee, BW/CW Panel, submitted a 

report on 16 Decellber 1970 "Requirements for BW Defense" to the 

Deputy Secretary of Defense. The report stated a recognition of 

the need to continue many aapects of the BW defensive program to 

include the resolution of problema relating to US prepard~eaa against 

covert attack on the civilian population. 

The report of the NSC Under Secretaries Committee, 5 August 1972 , 

entitled "Annual Review of the US CW and Biological Research Progr81D" 

Appendix B, entitled "Biological and Toxin Research Progr81D" eontaina 

a recommended 5-phase progr811l which it states is in consonance with 

the PSAC report (15 December 1970 noted above). The vulnerability 
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Ao.tly :; l~ t~l'"ac: -.: nf the ~ 3C t.. r-? :"r"- ~ LH tt.!~ "th~ s ;;rr t ~ on ·· f the prog~ ~n1 

il
l "·<·1u::f.nc t~'" rs ~;n .. 1 : l·.: _ _.~:!_:.1ed ~!E.C:~- .,u!~: -:_::~! :~t_J_!_;y __ ~~ _P..1 olo3!.£:!. 

!!,_- --,;._ .. --·------ - -

attack. I t will i.n=lude nn .ac::_~~-~.!.!2!! .. £.L · . . . resu l t 11 ,,f 

~lrerr.b~litY testing . . ·• This vill be a continuing program . Th~ 

"Teat~n')" .Jl.hasP of th(' ~enciell pn :grao s t ates "s ioclared test~ "Ul 

be r•quir<d for tf'Gling defense "_'l~i'lment •..!!£..1£.! v11 lne rabilitY 

•~~~~~~ The r eport f urt her states t hat studi es i ndica t ing vulnf'r­

abilitY of t he United Gta tes and its Arnf!d Forces must remain cl aMifie<l. 

Thus vul nerabi lit y tes tin; provided ess entia l data to permit the 

dlitary and c ivil defense authori t ies to ass~ss the dangers to which 

the VS and i ts a llies might be exposed and to plon appropriate responses 

lly eoe:ay act i ons in the BW area . 

Appendix IV summar i%eR BW field testing chronologically. 

E-10 



115 

APP.ENDIX II to ANN!Jt E 

SERRATIA MA.RCESC~NS INt"ECTIOI'I 

CONTENTS 

I. Definition - · Deacription 

11. Diaeaae auociated with ~· marcescf!ns 

a. pre lllltibiotic f!ra 

b. post antibiotic ~ra 

III. Uae of S. marcf!scens aa a bacterial ma~ker. 

n. Usc of S. marcesccns by thf! US Arrey n:lative to di&e-'"1" l'1<poru at 
that ti'iie. 

Y. Suwoary. 
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I. Definition. 

~· marcescens_ is a motile, non-sporulating, gram negative bacillus ~· 

the family Enterobacteriace, which m'ay. produce a red pigment especially 

grown at room temperature. 

can be sometimes isolated from the feces and sputum of apparently healthy 

II. Disease associated with~· marcescens. 

a. Pre 8lltibiotic era (prior to 1946). 

~ marcescens, originally named Chromobacterium prodigiosum, 

first recognized in 1823 as a cause of "bleeding polanta," a red discoloration 

cornmeal mush<2>, and has subsequently received great historical notoriety 

masquerader of blood (i. c., blood stained communion wafers). A low degree 

pathogenicity was assumed because reports of serious infection in hun.ans 

rare isolated events. In 1913(3) Woodward and Clark reported a case of 

hemoptysis" in ·a young man. Aside from a chronic cough and the no•,.~"·~•··-'·~ 

aspects of producing red (appearing bloody) sputum, he was apparently quite 

healthy. Thompson (4) and Aronson (5) reported the same case of meningitis, 

The patient apparently recovered spontaneously and there was some question 

whether the organism was a contaminant. Other reports were not available 

this review suggested a pulmonary{6) and a wound ('7) infecti~n. 

b. Post antibiotic era. 

The post antibiotic era ushered in a period during which an 
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number of incidences oi serious !nfections caused b'· S. marcescens were 
. " ::- -----

reported. They began with scattered reports on series of small numbers of 

(e, 9>· b h' h h dil • cases ut w uc ave stea y iilcreased until the present time (over 

10 reports since 1970). The common threads running throughout the reports 

are hospitalization, intravenous and urinary tract catheterization, seiious 

Wlderlylng disease, a debilitate4 state, broad spectrum antibiotics and 

1
-rold treatment(lO, 11, 12, 13, 14). A 1 ... 1 these conditions predispose patients 

1111 infection with organisms of !ow intti~~;Sic virulence. The largest nunme'r of 

reports have emphasized the acquisition of the organisms< 15, 16, 17, 18, 19), 

ud tbe urinary tract as a principle infected organ. (Bibliography Incomp1et.e). 

m. The use of~· rnarcescens as a bacterial .rnarker. 

The non-virulent aspects of~· marcescens during the pre antlb1ortc ~ra 

and its red coloration allowing ease of identification led to its selection as a 

bacterial mark~r. IIi 1937, Burket and Burn<20>, and in 1949, McEntegart and 

Porterfield(2 l) a1 d • P nte ~· marcescens on gums to d~termine the source of 

bacterie;nia following dental extraction. No ill effi!cts were seen iJl. spite of 

documented bacter!enila in lS patients. Ka~s and Schneiderman<22>, planted 

~ mar~escens to dernonstr~te bladder colonization from the urethral 

Dleatus after cathet · ti L ( 23) . er!Za on. aurenzi, Port~r. Kass demonsttated the 

bacterial cle 1r1 ff f ar .g c ect o the tracheobronchial tree after planting~· rnarcesce•1s 
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Paine(24 ~ -'-monstrated the relatively harmless effects on in the oropharynx. "" 

healthy y<>ung voluuteers of aerolization of large amounts of~ marcescbn~ 

(2. 5 h~s eT.pOsure, 2 x 10
6 

org. per cubic feet of air). In fact, Wltil the early 

!960'1'1 ~· marcescens was rout'.nely used to demonstrate aerollzation and air 

(25) 
sampling techniques in college bacteriology courses • 

IV. Use of~· marcescens by the U.S. Army relative to reports of disease 

at that time. 

The only incidence of~· marcescens aerollzation by the military referred 

in the published literature occurred in the San Francisco Bay area, September 

1950<26>. 
In 1957, Wheat, et a1(8) reported on 11 cases seen in a San Francisco 

Hospital from September 1950- February 1951. However; the assoc~ation wit!! 

the· above mentioned aerolizarton appears to be coincidental, since ( 1) no other 

~spitals reported similar findings; (2) and ail the ~tienta bad urinary tract 

in!ectlons (2 subsequently developed septicemia, a well recognized complication 

of urinary catheterization). Thus, considering the evolution of disease 

by~· marcescens,it Is likely that this report was the forebearer of what was 

to come. 

Intravenous drug abuse, which is frequently associated with an increased 

incidence of infections, was the underlying condition associated wilh 19 cases 

of endocarditis caused by~· marcescens In the S:m Francisco Bay area repor:ed 
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. ~ (26) 
b)' Mi!ls, e t .::, in t9 t6 Similar clustering of cases of endocarditis arr.or<e 

sddic~ due to ULusual orga•lisms have been reponed, (i.e., Pseudomones 

!n Detroit, enri!rococc.i in Cleveland): 

Recent reports of infections ln·•olved principa!ly n<>n-pigmented strains. 

'Ibe relationship of pigment production to the ab1Uty to infect man is unclear 

at'the present time. 

v. Summary. 

The increase in infections caused by~· marcescens appears to be an illness 

related to rnedicd progress and has assumed a prominent role as an opportunist, 

producing dist!ase in man only in large doses (i.e., COiltamlnated nebullzc.-), 

and/or when the body defenses are weakened by age, debilitating disease, drug 

abuse, or antibiotics. Its early use as a bacterial marker entailed little risk, 

attested to be the fact that highly reputable medical journals (1. e. • 22, 23, 24), 

published tbe d~ta, and an editorial in the Lar:cerC28) published as bte as Febro.~ary 

1969, emphasized the avirulent nature of the organism. Not until 1969 did recognition 

of limited pathogenic capability lead to the advice th:;.r the orgar.lsm should not be 

use<! for the study of experimental bfecrtons b man. 
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Appendu III 

RESEARCH !N CBR 

A Report of 

THE COMMITTEE ON SCIENCE 

AND ASTRONAUTICS 

The Rouse of Representatives 
The Congress of the United States 

EIGHTY-SIXTH CONGRESS 

FIRST SESSION 

(Mo. 23) 

House Report No. 815 

As a result of its hearings and further study on. the problems of 
research in CBR, this committee offers the following recocmendations: 

(1) There-must be a strong and continuous intelligence effort 
conducted by the United States as a protective measure to keep abreast 
of foreign development• in the fields of CBR if this country is to 
have time t o develop adequate passive defense and other countermeasures 

(2) Surveillance of foreign activities might also gi~e this Nation • 
its only inkling of imminent use of CBR against the United States, and 
therefore is important for this reason, too. 

(3) There is an urgent need for greater public un~erstending of the 
dangers and uses of CBR if proper support Js to be given to our defense1 
and coantermeasures. 

(4) In any ccnsiderati~ of international disarmament a special 
effort ::-1St be maclc ~ot to overlool: t he great potential of 'caR and 
the ease of e~ading detection of CBR activities. 

(5) There is an urgent nPed for e higher level ~f sup9ort en a 
conttnuing, longrun basis in o=der to de..,elop better deteotion ~nd 
protecti7n ~easur~s against p~ss~ble erplo)~ent of CBR against this 
ccuntry. 

(ti) Civil ~efensP. plans of th is country should include c more 
positive ef!ort ;.= providing shelters 1.1nich arc proof against CBR at 
at prL>viding oo.:>r~ :nask5 an~ protective cl.otl:ing, and in p:.blic 
instruction in C~:ensive ~ea~ures. 
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(7) !·:ore. t>'-'~.:'.i -'~ .:1n~ iJ.-c;:r~~i,·c atte""t!cn 6~·-··ld be given tn the 
problerr.s cf ~ecccli:-.·.; ~w.! ;"!.!Prdi'l~ again£_ u!e of t:ll~ oy sabot~urs 
aia'JIId e.t dlsruplin~ ke; e.:.::i,,:~ico 1n t j_rrc 'Jf e:ncrgenC}'· 

(8) The conn.it•.ee vie-.·s CIIR as a ..-capon which is not comp<>titivc 
vith nuclear ..-eapofis, but cum~lc~ntary to thcr., desisned to do a 
different job. 

(9) The committee cannot bring itself to describe any weapon of 
vas as "huiTI/Or:e ," ~nd tr.akes nc 'l'c-ral. judgement on the possible use of 
CBR in warfare. It does recognize that ignoring CBR will not remove 
the preb le~ of its existence or it1 possible e~ployment against the 
United S t;;. t"a. 

(10) It is granted that •orne forms of CBR offer the prospect and 
the hope of winning battl<>s without taking human life or destroying 
homes and factories, If force must be used, this is better than many 
of the alternatives, But it must also be recognized that even if the 
United States is attacked with the new "gentle" weapons, the conse• 
quences of a~y defeat for our Nation would be just as dangerous to 
our nationa l goals and life. 

(11) It is also recognized that in the present world situation with 
other countries pursuing vigorous programs of CSR developr.ent, the 
belt immediate guarantee the United States can possess to insure that 
CBR is not used anywhere against the free world is to have a strong 
capability in this field, too. This will only co~e with a stronger 
program of research. 

(12) At the present time, CBR research is supported at a level 
equivalent to only one one~thousandth of our total defense budget. 
In light of its potentialities, this committee recommends that serious 
consideration be given to the request of Defense officials that this 
auppor t be at least trebled. Only an increase of such size is likely 
to apeed research to a level of attainment compatible with the efforts 
of the Communist nations. 

(13) If CBR is to be considered a deterrent force in the U.S. 
arsenal of weapons, the program of research advocated here will h8ve 
to be accompanied by an adequate program of manufacture and 
deployment of CBR ~nitions. 

(14) CBR warfare is not particularly expensive as compared with 
many other modern forms of warfare, particularly when considered 
aa an incremental cost added to already necessary delivery techniques 
employed for nuclear weapons. This is a further reason why this 
investment must be given careful considPration. 

(15) The research being done in CBR has alrPady yielded a variety 
of peacetime benefits, including antidotes for poisons, new serums :J 
prevent disease, greater understanding of how di5£ases are spread, 
new insecticides. and fundamental knowledge of life orocesses. (See 
appendix.) There is no real separ&tion possible between potential 
•ilitary application of chemical and biological knowledge and peace· 
ful applications. These ~eaceful applications ar~ required in ar.y 
casP , and deserve added support for the natior.al welfare. 

(16) The United States is t:> a r~SP.Prch and development race, ' =­
ticularly "ith the Soviet Union, whether it be for peaceful or :nil:..:r:­
purposes . The stcdy by this oot:"l!littee ~f CBR reinforces our ;ene"l! 
view of the urgency vf the overull race and the nec~5sity oi full 
public nr.derstanciing and su"port of •cience ana technolO!l)' ever;••n• :•' 
in our l\ation. 
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Ap_Pendb: IV to Annex ! 

Biological Field Testing 
(Chronological Listing) 

Tabl~ 1 - Antipersonnel with biological st.ulanta involving public 

Table 2 - Antipersonnel with biological aioulanta not involving public 

Table 3 - Nonbiological s1mu1anta/air diffusion involving public domain, 

Table 4 - Antipersonnel with pathogenic agents. 

Table 5 - Anticrop with pathogenic agent involving public domain. 

• Table 6 - Anticrop with pathogenic agent not involving public domain. 

Abbreviations 

UA Unavailable. 

BC Bacillus globigii (Bacillu~ subtilia var niger). 

SK Serratia marcescens. 

Aapergtl1us fumigatua. 

!C Eacherichil! coli. 

FP Fluorescent particle. 

LP Lycopodium Spores . 

Sulfur Dioxide. 

LOCATION OF TEST 

vaahington, DC 

USS Coral Sea anch­
ored in Baapt011 Rda, 
& USS K.D. Bailey 
at sea off entrance 
to Baapton Roads 
Raapton Roads, VA 
1 trial at anchor, 
16 trials at sea 
off the entrance 

San l'ranciaco, CA 

Port Bueneae, CA 

PaD8118 City, l'L 

Off-shore, between 
Port Hueneme and 
Point Mugu, CA, 
near Santa Barbara 

Pennsylvania State 
Biahvay #16 west­
ward for one aile 
from Benchmark #193 

littakinny and 
Tuscarora Tunnels, 
Pennsylvania Turn­
pike 

Offshore lfawaii 
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TABLE 1 

BIOLOGICAL FIELD TESTING 
ANTI -PERSONNEL 

BIOLOGICAL SD!ULANTS 
INVOLVING PUBLIC DOMAIN 

DATE(s) OF TEST 

18 Aua 1949 

SD!ULANT/AGENT USED 

SH 
26 Aug 1949 
12-13 Dec 1949 
11 Mar 1950 

1-21 Apr 1950 

Sep 1950 

10 Sep - 24 Oct 
1952 

Mar-May 1953 

17-27 Aug 1954 

7 Jan 1955 

Aug 1955 

Jan-.1iine 1963 

IV- E-1-1 

BG 
SK 

SK 
BG 

BC 

SK 
BC 

BC 

BG 

BG 

BC 



LOCATION OF TEST 

Vicinity Ft. Greeley, 
Alaska 

Central Alaska 

National Airport & 
Greyhound Terainal, 
Waah, DC 

~hu, Hawaii 

Off California 
Coast (San Diego) 

Hawaii, Hawaii 

New York, NY 

Hawaii, Hawaii 

Oahu, Hawaii 

Dugway Proving Ground 
Utah 

Ca11p Cooke, 
California 

Edgewood Arsenal, MD 

Key West, FL 

Off California Coast 
(San Clemente) 
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DATE(a) OP TEST 

Dec 1963 - Jan 1964 

Jan - Feb 1965 

May 1965 

May - Jun 1965 

Feb -Mar 1966 

Apr - May 1966 

7-10 Jun 1966 

Jan - Mar 1968 

Apr - May 1968 

1945 
Jul-Nov 1949 

1955 

1959 

1952 

Aug-Sep 1968 

IV-E-1-2 

SIMULANT/ AGPJIT USED 

BG 

BG 
pp 

BG 

BG 

BG 

BG 

BG 

BG 
SM 

BG 

BG 
BG 

BG 
pp 

BG 

SM 

BG 

127 

TABLE 2 

BIOLOGICAL PULD TESTDIG 
ANTI-PERS<IIUL 

BIOLociCAL SIMULARTS 
NOT INVOLVDIG PUBLIC D0MAD1 

LOCATION OF TEST DATE(a) OF TEST SDIULANT/AG!NT USED 

Marine Corpa Schoola 
Quantico, VA 

Port Huemene, CA 

US Naval Advance 
Ban Proving Ground 
Port Bueneae, CA 

IIAI, Little Creek, 
VA 

Carnell An, Pt 
Worth, TX 

Port Detrick, MD 
Liaited Area 

tiny Supply, 
Mecbanicaburg, PA 
and llorfolk, VA 

Port Detrick, MD 

Port McClellan, AL 

24-25 May 1949 

Jul and Sep 1949 

22 Ju1 1949 

Dec 1950 

11- 21 Pab 1951 

15 May 1951 

7 May - 4 Jao 1951 

Aug - Sep 1951 

1 - 30 Jul 1952 

Port McClellan, AL 15-28 Sep 1952 

ea.p Detrick, MD 14 Peb 1953 to 
24 Feb 1953 

Dugway Proving Ground, May - Jun 1953 
trr 

Eglin AJ'B 1 Jun - 1 Jul 1953 

IV-E-2-1 

BC 

BC 

SM 
BG 
AP 

SM 
BG 

BG 
SM 
AP 

SM 

SM 
BG 

SM 
BG 

SM 
BC 

BG 
SM 
pp 
AP 

BG 



Ill, 

LOCATION or T!ST 

Dupay Proving Ground, 
UT 

Caap Detrick, MD 
Fort Ritchie, MD 

Dugway Proving Ground, 
UT 

Dugway Proving Ground, 
UT 

Korriaville Maneuver 
Area, Pelhaa Range, 
McClellan, AL 

Dugway Proving Ground, 
UT 

Ft Belvoir, VA 

Eglin AFB, FL and 
Urtland AFB, NK 
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IIAT!(a) or TEST 

17 Jun 1953 and 
25 Jun 1953 

Jun 1953 

13 Jul 1953 to 
14 Oct 1953 

13 Jul 1953 
14 Jul 1953 
6 Aug 1953 

12 Aug 1953 

15 Sep 1953 
21 Sep 1953 

15 Oct 1953 
21 Jan 1954 
27 Jan '1954 
12 Feb 1954 
17 Feb 1954 
14 Mar 1954 
7 Apr 1954 

1953 

Apr - May 1954 
(Eglin) and 
Jul 1954 (tirtland) 
Apr - May 1954, 
Jul 1954 

Dugway Proving Ground, 13 May 1954 
UT 24 May 1954 

Fort Ritchie, MD Sep 1954 

Dugway Proving Ground, Oct 1954 

SIMULANT/AGENT US!D 

BG 
SM 

SM 
BG 

BG 

BG 
BG 
BG 
BG 

BG 
BG 

BG 
BG, FP 
BG 
BG 
BG,FP 
BG, FP 
BG,FP 

BG 

BG 

BG 

BG 
BG 

BG 

UT 15 Nov 1954 - 6 Juo 1955 
1954 

BG, FP 
BG 
NA 

Engineer Proving 1954 BG 
Ground, Ft Belvoir, 
VA 

Port Hueneme, CA 24 Jan 1955 BG 

IV-E-2-2 

LOCAtiON OF TEST 

DugwaY Proving Ground, 
L'T 

wright Patteraon 
AFB, OHIO 

Du~WaY Proving Ground 
or 

Loring AFB, Maine 

Army Chemical Center, 
KD 

Dugway Proving Ground, 
or 

Camp Cooke, CA 

Dugway Proving Ground, 
or 

Anly Cheaical Center, 
KD 
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DATE(a) OF TEST 

May 1955 
May - Jun 1955 
27 Jul 1955 
Aug 1955 

Aug 1955 

1 Dec 55 - 3 Feb 56 

Jan - Feb 1956 

21 Mar 1956 
23-24 Apr 1956 

Spring - Fall 1956 

S.-erl956 

Aug - Sep 1956 
1956 

Oct - Nov 1956 

Fort Detrick, MD 20 Kay - 25 Juo 1957 
Area B 

Dugway Proving Ground, 20 - 24 Juo 1957 
UT Jul - Aug 1957 

Explosive Ordnance 
Diaposal Technical 
Center, Indianhead, 
KD 

Range 75C, Eglin Air 
Force Base, n 

Sep, Oct 1957 

Sep, Oct, Dec 1956 and 
Jan, Apr, Sep, Oct 1957 

SIMULANT/AGENT USED 

.. 

BG, FP 
BG 
BG,FP 
SM 

BG 
SM 

BG 

BG 
SM 

BG 
BG 

SM 

BG, SM 

BG 
BG,FP 

BG 

SM 

BG , SM 
BG 

BG 

SM 
BG 

Dugway Proving Ground, 
UT and Hamilton AFB, 
CA 

7 Oct.57 and 18-21 Jan 1958 BG 

McGuire AFS 15-18 Oct 1957 

Dugway Proving Ground, 1957 
L'T 

IV-E-2-3 

BG 

BG 
SH 
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LOCATION OF T!ST bATE(a) OF TEI\1: SIMULANT/AGENT USEb 

Eglin AFB, FL May - Jun 1958 

Dugway Proving Ground, Aug - Sep 1958 
UT Aug 1958 

Ft Eustis, VA 

Fort Detrick, MD 

Pt McClellan, AL 

Dugway Proving Ground, 
UT 

Port Detrick, MD 
Eglin AFB, FL 

Dugway Proving Ground, 
UT, Pt Bragg, NC 
Yuma Test Sta, AZ 
Ft Detrick, MD 

DPG, UT 
Ft Bragg, NC 
Yuma Test Sta, AZ 

24 Sep 1958 
Jul 1959 
Jul 1959 to Dec 1960 
Sep 1960 
27 Mar 61 and 16 May 
Jun 1961 
Au& - Sep 1961 

9-16 Feb 1959 

12 Oct - 6 Nov 1959 

Mar - Jun 1962 
19 Mar - 13 Apr 1962 
June 1962 

Aug 1962 - Feb 1963 
Oct 1962 to Mar 1963 

Sep 1962 
Hay 1966 

Nov 1962 - Her 1963 
Jan - Apr 1963 

Nov 1962 - ~far 1963 
Nov 1962 - Mar 1963 

Ft Detrick, MD ~62 - 1963 

61 

Dugway Proving Ground, 16 Jan 1Q61 - 29 Jan 1963 
UT 

Yuma Test Sta, AZ Mar - Hay 1963 

Ft Bragg, NC Mar - ~·ay 1963 

Dugway Proving Ground, Oct 1963 - ~!ar 1964 
u~ 7 Nov - 1' ~ov 1963 

24 Jan - 3 Feb 1964 

IV-E-2-4 

BG 
SM 

BG, SH 
SH, BG 
BG, SH 
BG 
BG, SM 
BG 
BG 
BG 
BG 

BG 

BG 

BG 
BG 
BG 

BG 
BG 

BG 

Talc 
SH, BG 

BG 
BG 

BG 

BG 

Lipstick 

Lipstick 

BG 
BG 
NA 

~TIOII OF__..!!g 

"M" Field, Edgewood 
Arsenal, ~1) 

DPG, UT 
Fort Bragg, NC 

carroll Island, 
Edgewood Araenal, MD 

rort Detrick, }iD 

Camp Pendleton, 
!dva rd s AFB , 
Rosamond Dry Lake bed , 
CA 

Dugway Proving Ground, 
UT 

Rosamond Dry Lake 
Edwards AFB, CA 

Edwards AFB, CA 

Ft Bragg, NC 

Edwards AFB, CA 
Pacific Missile Range 
Point Mugu, CA 

Eglin AFB, FL 
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DATE(s) OF TEST SIMULANT /AGENT USED 

19 - 26 Feb 1964 

Aug - Sep 1964 

10 - 25 Aug 1965 

Nov 1965 

Oct 1966 - Mar 1967 

Feb 1967 
Jul 1968 - Mar 1969 

26 Sep 1967 - 13 Jul 1968 

15 Jul - 16 Oct 1968 

Aug - Sep 1968 

Nov 1968 
Ju1 1969 

2 Nov 1969 to 6 Nov 1969 

I V-E-2-5 

BG 

Uraine Dye 
BG 

BG 

BG 

BG 
SH 

BG 
Lipstick 

SK 
BG 

SK 
JIG 

Lipstick 

JIG 

BG 



"' 

LOCATION OF TEST 

Harpers Lake, CA 
(Mojave Desert) 

South Carolina, 
Georgia Coast 

Minneapolis, MN 
St. Louie, MO 

Rosemont, MN 

San Francisco Bay, 
Redwood City, CA 

Continental U. S. 
!eat of Rocky 

North Central 
Texaa 

Vanderburg AFB, CA 

Cap~ Kennedy, fL 

NE Oklahoma, Corpus 
Christi, TX, I ~ash­
ington and Slo.' Nevada 
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TABLE 3 

FIELD TESTING 
NON-BIOLOGICAL SIHULANTS/AlR DIFFUSION 

INVOLVING PUBLIC DOMAIN 

DATE(a) OF TEST 

18 - 19 Aug 1949 

Mar - Apr 1952 

15 Jan - 24 Mar 
1953 

Sep - Oct 1953 

21 and 26 Mar 1956 

30 Nov 1957 
6 Feb 1958 

25 Apr 1958 
20 Mar 1958 

1959 - 1960 
Teat No. Date 
~ 1'3'Aua 
A-2 15 Aug 
A-3 18 Aug 
A-4 2 Oct ' 
A-5 5 Oct 
A-6 7 Oct 
A-7 9 Oct 
A-8 12 Oct 
A-9 10 Feb 
A-10 12 Feb 
A-ll 15 Feb 
A-12 19 Feb 
A-13 22 Feb 

Jun - Aug 1961 
Feb, Mar, and Jun 1962 

May, Jun 1961, 
' Jan - Mar 1962 

SUDDIIer 1962 

IV-E-3-1 

SIHULANT/AGENT USED 

Soap Bubbles 

FP 

FP 

FPand 
Lycopodium spores 

FP 

FP 

FP 

FP 

FP 

LOCATioN OF TEST 

st. Louia, M0 

Dugway Provin& Ground, 
ll'f 

Chippewa National 
Porut, HN 

San Francisco, CA 

1/ambaw Swamp 
Francia Marion 
National Forest, SC 

Port 1/ayne, IN 

Victoria, TX 

Oceanside, CA 

Searcy, AR 

laat Central Texas 

Cbarlea Lathrop Pack 
Demonstration Forest 
of the University of 
IIA 

C~mbridge, MD 
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DATE(s) OP TEST 

May - Sep 1963 
Apr - Oct 1964 
Mar 1965 

17 - 21 May and 
15 Aug 1963 
4 Sep 1963 

Jan - Aug 1964 

Mar 64 - Mar 1968 

Jun - Aug 1964 

SIHULANT/AGEN'l' USED 

FP 

FP 

FP 

FP 

FP 

29 Jul 1964 - 5 Feb 1966 FP 

Jul - Aug 1965 
Jul - Aug 1965 
9 - 29 Jul 1966 

Jun - Ju1 1967 

Sep 1967 - May 1968 

1967 

Nov 1968 

Aug - Nov 1969 

IV-E-3-2 

LP,FP 
LP,FP 
G1aaa beads & fluorescent 

tagged cork 

FP 

FP 

Glasa beads, fluorescent 
tagged ground cork 

FP 

FP 
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TABLE 311 

BIOLOGICAL FIELD TESTING 
ANTI -ANIMAL 

NON- BIOLOGICAL SIMULANTS 
INVOLVING PUBLIC DOMAIN 

LOCATION OF TEST 

Fort Worth, Texas 
Stockyards 

Kanaaa City, MO 
Stockyards 

South St. Paul, Minn 
Stockyards 

Sioux Falla, SD 
Stockyards 

Sioux City, Iowa 
Stockyards 

South Omaha, Neb 

DATE(a) OF TEST 

30 Nov - 1 Dec 1964 

3-4 Dec 1964 

ll Jan 1965 

13 Jan 1965 

14 Jan 1965 

15 Jan 1965 

IV-E-JB- 1 

SDIULANT/AGENT USED 

Aeroaa1 Deodorant 

LOCATION OF TEST 

Dugway Proving Ground, 
ur 

(Horizontal Grid) 

(Horizontal Grid) 

Aniaal Exposure 
Chaaber 
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TABLE 4 

BIOLOGICAL PULD TESTING 
· ANTI-PERSONNEL 
PATHOGENIC .AGENTS 

DATE(a) OF TEST 

1 Jun 1951 - 26 Aug 
1951 
27 Mar 1952 

12 May 1952 
9 Apr 52 ' 9 Jul 52 
Jun & Sep 1952 
Jul - Aug 1952 
Aug - Oct 1952 
21 Aug 1952 
Sep - Nov 1952 
9 Oct 1952 
19 Nov 1952 
Dee 1952 
24 Mar & 21 Apr 1953 
18 Mar -12 Jul 1955 
20, 28 Dec 1954 & 
6 Jan 1955 

Jan - Apr 1954 
12 & 18 Nov 1954 
27, 29 Oct 1954 
3 Nov 1954 

4 Sep 54 - 21 Feb 56 
12 Jan 1955 
6, 15 Apr ' 4 May 55 
Mar 55 - Feb 56 
Jun 54 - Jun 55 
Aug - Oct 1957 
Kay - Jul 1958 
Aug 57 - Apr 1959 
23 Oct & 14 Nov 1957 
Apr 1958 
Jul 1959 

Apr 1960 - Feb 1962 
Apr 1960 - Kay 1960 
Sep 1960 

30 Jan 1961 - 27 Sep 
1962 
Aug 62 - Feb 63 
Nov 62 - Mar 63 

IV-E-4-1 

SIMULANT/i.GENT USED 

Coxiella burnett! 
Paittacoaia virua 
Pasteurella peatis (avirulent 

Strain A-ll22) 
Brucella auie 
Pasteureiialtularenaia 
Brucella auia B • .alitenais 
Brucella auie -
Brucella auia 
Coxiella bUrnetH 
Coxiella burnetii 
Pasteurella 
Cloatridiua botulinua toxin 
Brucella .. liteneia 
Pasteurella tularenaia 
Coxiella burnet11 
Brucella .!!!!!_ 

Bacillus anthracia 
Pasteurella tularenaia 
Brucella auia 

Bacillus anthracia 
Brucella auia 
Brucella suia 
Bacillus anthracis 
Brucella sub 
Bacillus ~racia 

Pasteurella tularenaia 
Pasteurella tularensis 
Pasteurella tularensia 
Bacillus anthracis 
Pasteurella tularensis 
Coxiella burnetii 

Pasteurella tularensis 
Pasteurella tularenaia 
Botulinua toxin 
Bacillus anthracis 
Coccidioides 

Coxiella burnetii 

Pasteurella tularenaia 
Pasteurella tularenaia 
Coccidioide-.---- -
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LOCATION OP TEST 

Dugway Proving Ground, 
UT (Continued) 

~ 

Eglin AFII 

Par111 owned by Univ 
of Wbconein 

Pt Detrick & DPG 
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DATE(a) OP TEST 

Nov 62 - Mar 63 

30 Jan 63 - 11 Apr 63 
28 Mar - 11 Apr 1963 
Oct 63 - Mar 64 
14 Oct - 17 Nov 1965 
25 Apr 66 - 6 Juo 66 
9 Jul 66 - 25 Au& 66 
15 Feb - 4 Apr 1967 

14 Jul 1951 

Oct 1951 

Mar - May 1961 

IV-E-4-2 

S IM1Jl.ANT / AGEHT USED 

Coccidioidea uranine 
Coxiella burnetii 

Paateurella tularenaia 
Pasteurella tularenaia 
Coccidioidea 
Paateurella tulereoaie 
Peateurella tulerenaie 
Paateurelle tularenaie 
Peeteurella tulareoaia 

Coxiella buroetii 

Hog Cholera 

Newcastle Disease 

Paateurella tularenaia 
Brucella auh 

LOCATION OP TEST 

Dugway Proving Ground, 
UT 
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TABLE 4A 

(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING 

ANTI-PERSONNEL PATHOGENS 
NOT INVOLVING PUBLIC DOMAIN 

DATE(a) OF TEST S IMULANT / AGEHT USED 

Jun - Nov 1950 Pathogens 

IV-E-4A-l 



LOCATION OF TEST 

South Carolina -
Georgia co .. t 

Korria, Waaec:a, Le 
Sueur, Crookaton, 
Duluth, & Roee­
mount, Mil 

Crookaton, Mil; 
Roauoount, Mil; 
Rapid City, Mil 

Interaec:tion of US 
Highwaya 60 and 441, 
Yeehaw Junction, 
Florida 

llaya, ltaneae 

Expert.ental Station, 
llea.-.nt, TX 
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TABLE 5 

BIOLOGICAL FIELD TESTING 
ANTI-CROP 

PATHOGENIC AGENT 
INVOLVING PUBLIC DOMAIN 

D.UE(a) OF TEST 

Nov & Dec: 1952 

May 1953 

SIMUl.ANT / AGEIIT USED 

Dyed Lycopodium Sporea 
Cereal Ruat Sporee 

Roae.ount- 5,7 Jun Wheat Stem Ruat 
1955; Rapid City -
3 Jun 1956; Crookston 
19 Jun 1956 

15, 18, 19, 20, 24, Wheat Stea Ruat 
27 Nov & 1 Dec: 1956 

7 May 1960 Wheat Stem Ruet 

s~er 1959 Ric:e bleat 

Langdon, North Dakota 12 Jun 1960 Wheat Stem Ruat 

Yeehaw Junction, 
n 

Nov, Dec: 1968 

IV-E-5-1 

Wheat Stell Ruat 

LOCATION OF TEST 

Edgewood Araenal, MD 

eroouton, Mil 

Avon Park AFB, n 

C..aelton, ND 

Croobton, 101 

Stillwater, 01: 

Bayea, KS 

Lincoln, NEll 

RDae.ount, 101 

Langdon, ND 

Crowley, LA 

Avon Park An, FL 

139 

TABLI! SA 

(UNSUBSTANTIATED) 
BIOLOGICAL FULD TESTING 

ANTI-CROP 
BIOLOGICAL AGI!NTS 

INVOLVING PUBLIC DOMAIN 

DATE(a) OF TEST 

1949-50 

1964 

1954-1957 
1960 
1964 

1964 

1956-57 

1963-67 

1960, 64, 65 

1964-65 

1955, 57, 64 

1960, 64 

1963, 64, 68, 69 

1 Apr 1965 - 31 Oc:t 
1965 

IV-E-5A-l 

SIMIJUNT/AGI!NT USED 

TX or TX ei.W.ant 

TX 

Cereal Stem ruat aporea 
None 
LX Helainthoaporiua oryzae 

TX 

TX 

TX 

TX 

TX 

TX 

LX and Helaintboaporiua oryzae 

LX 
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TABLE 6. 

BIOLOGICAL FIELD TESTING 
ANTI-CilOP 

PATHOGENIC AGENT 
NOT INVOLVING PUBLIC DOMAIN 

LOCATION OF TEST 

Dugway Proving Ground, 
UT 

(Crop Grd #5) 

Avon Park AFB, Avon 
Park, Florida Bombing 
Range 

ACalC J.oae.ount 
J.eaearch lAb, 
J.oae.ount, KR 

llelleglade & Ft 
Pierce, J1. 

DATE(a) OF TEST 

18 Feb - 27 Kay 1952 
12 Sep 52 - 26 May 53 
21 Jul - 24 Sep 53 
12 Nov 53 - 16 Dec 53 
Apr - Aug 1954 
14 Oct 54 

Nov - Dec 1954 

12 Jul 1955 

Apr 1, May 1, Jun 1, 
& Jul 1, 1956 & 1957 

IV-E-6-1 

SIMULANT /.AGENT UsED 

Wheat J.uat Spores 
st .. J.uat of Wheat 
Wheat st .. J.ust 
st .. J.uat Wheat 
Wheat J.uat 
Wheat Stea J.uat 

Whsat & J.ye Stem J.uet 

Wheat stea ruat (killed 

J.ice blaat 
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Background. On 21 Nove~:~b<!,. 1976 , the Long leland Newapnrer Newsday _ 

reporte<! that the Army had "cor.<iuctec! an experiment to tcc.t S~n Fnacisco's (SF) 

vulnerability to a germ warfare attack. A little oore thQn a month later '~e 

..a vaa dead and five other patient5 vere infected at a local hospital by 

the 1amc kind of bacteriua used in the test. .. • The Anry conducted d1:11lr.r 

o.perimenta for aa long as 10 years, including ••• a test in the Nev York 

City subway IYitelll." 

On 22 December 1976, the Waahinston Poet reported under the Nev York 

llevsday byline that the Army bad released inf.ormation confinaing the testa 

conducted in ~I Weat and Pan-.. City, Fla., New York City and S. F. over a 

16-year period. The Wubington Pest abo atated that the Arwy uid tl\at ail:lilar 

teats were ccnductecl in Army inltallations at Point Mugu and Port Hueceme, CA., 

Fort licClellan, AL, e Navy facility 1n Mechanicsburg, PA, and at the Pentagon. 

The Washington Post article (22 December 1976) inferred that the Serratia 

nareceacena (SM) used in the S. P. teau caused the death in S. r . (1950) 

and that the incidence of pne~nia caaes increased sharply in Calhoun Ccunty, 

AL (1952), and in Key West (1952). Th~ Nevsday article in the Wash1ngt~n P~~ 

(22 December 1976) article reported th~t SM waa used at eight of the ~eat 

locations,Bacillus globigii (BG), at seven of the eight sites, and a fungus , 

Aapergillua fumisatua (AF), at one of the eight test s~tea. 

The Nev1day articl~ vas a~parently based on a 15 December 1976 Army 

acknowledgement that field testin~ with SM had bren conducted in ei sht testE 

in the U.S. up to 1966 to detcrr~n~ v~lnerab1l1ty to ec~my biologi~al attacks. 

F-1 
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throJghout the country. On 23 De:eonb<!r 1976, thl' Atl3r.ta Constitution 

tes<s were run at the follQwing lncations: 

Pentagon, W•shington, D.C . 
S. F., CA 
Mechanicsburg, ?A 
ltey We&t, l'L 
Fort McClellan, AL 
Panama City, FL 
Point Hugu-Port Hueneme, CA 
New York City, NY 

Analysis of Allegations. 

(1950) 
(1950) 
(1951) 
(1952) 
(1952) 
(1953) 
(1956) 
(1966) 

The reports of the tests 3re essentially 

correct except for attributing a direct r elationship of increased incidence 

diaeaae to the Army vulnerability tests in the S. F. area in 1950. 

Dr. Richard P. Wheat, M. D., et al, in article "Infection Due to Chromo-

bacteria," published in the Archivea of Internal Medicine (Vol 88, 1950) 

repartee! on eleven cases seen in a San Francisco hospital from September 

to February 1951. The following is extracted from the "Comment" secti01'1 of 

the referenced article: 

Instrumentation of the urinary tract had been performeci 
in every case, and the Chromobacterium probably was introduced by 
theae procedures. An epidemiological study failed to reveal the 
route of infection in detail. 

That so many cases of urinary-tract infection by this unusual 
organism should have been observed was not surprising, since the 
obstructed and instrumented urinary passages are fertile soil 
for the multiplication of bacteria that are not commonly the 
cause of disease elsewhere. A contr~buting factcr was the use 
of multiple antibiotics , which eliminated a 11 the usual organi~t·> 
that are responsible for infection of these crgans and permittee 
the ready iCI{'lantation of the hi,.hly antibiotic- and sulfona•,ide ­
reaiatant Chromobacterium. 

Similar invasion of various organs by bacteria resistant to 
one or more antibiotics, and not usually the cau~e of disease 1n 
the involved system, has becQme comrr.onplace in patients trcato<. 
with thes~ agents. Such !.nva~ion has been rnos t frequPntly obser:2d 
in cases of superinfection of the urtnary tract by meT!'bers of t::~ 

Pseudomona~ and Prote'<s s <>U? · tt i• evident that the cvPr­
widening usP. of ar.tinicrc ial ago?r.ts 1o1ill be assoc11ted wltn tc." 
discovery of infectious d sea~~ causeci oy a ~ide varlety of unu3cal 
micro-organisms. 
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coim:idcntcl, sin.:e (1) nc. _ocher ll"~l·ic.us 'C:!?cn: .... ~ ~ir:.:.lar ~i.ndings: anci 

(~) all the patients had urinary lract infections (two t.uba~quencly developed 

septicemia, a wwell recognized complication of urinary c&theter1zationJ. All 

available evidence continues to 1n~1catc that ~{ is An opportuuiatic orgoni&R 

which infecta those individuals who are deb1litated or have a reduced tm.uoe 

response. To avoid ~~osing auch populations to SM, the Fort Detrick Safety 

Director eatabliahed a policy whereby the use of SM was not authorized if the 

aimulant could enter n hospitAl or a ~anitarium. The suspicion of attributing 

tbe cause of the one death in S. F. vulnerability tests bas been refuted 

repea~edly and was also considered unlikely by Dr. lUlls and a teaa froa the 

S. F. General Hospital who bad atudiod the relatione hip between SM infectiona 

and drug addiction in the S. F. area. 

Because of apparent concern over a possible link between ita San 

Francisco teat in 1950 and the incidence of SM infections in the Stanford 

Hospital in 1952, the Ar.y request~ a troup of eminent acientiata to review 

the available inforaation and provide rcc~cdations on the future use of SM. 

Tbe four civilian conaultmts froa the. ec-micalbe Disease Oenter, USPHS; 

Departaent of Health, City of New York, Ohio State University; cd 

Microbiological Inatitutea, National Institutes of Health, USPR!>.• Analvaia 

and recommendations of the group were: 

the use of almulanta, Sir~lants ~u3t be organis~s havint biological charact~r-

!sties, C?ther than pathogenicity, as ~carl~· i~(nticel as possible to 61' t.g~nts 

under study. An ideal siJnula;,t h.:J net yet bee: fount!. Avin:lent aLr~'ns of 

1-3 
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rccc&nll':cd ur.thogeilic organises ahould not •c usc•! in routine fielc! 

lhe neceeeary infon:a.tiou can be obtained :n ar.:t ot.her poesible way. 

a 8imulant should be an organism that has never been osaoc!aled 

disease and is not capable of growth .n the hu~an body. It auat alw< 

readily recognizable and recoverab!e by aiaple meane. 

2. Since the early days of bacterioloiy, SK has been the moat 

u~ed organism for studying the disseminati~n of bacterie in air. 

years, there have been no reports of human illneso aaaociated with 

in epite of its extensive uae. ln 1946 at Camp Detrick, four case~ 

illness of short duration were discovered . in association with heavy 

to S~l. Reference i .e 11111de to "Illne .. in Mal Following Inhalation of 

Marcescens;" Paine, 

Vol. 79. A current survey among Camp Detrick personnel reveals only tvo 

of similarly insignificant illnesses l!lllong all those exposed while .,o 

with the organism. 

• 3. The data in the referenced article describing the Lxperie~ce i~ 

Francisco are inca:plete aa to the primary relation of the SM isolated 

the patients and their illneaaee, except ip the case of one patient who 

from bactLrial endocarditis and SM bacteremia. With 

the finding of SH in thea~ cases was not shown to have influenced 

course of the patients' illnesses. 

4, On the basis of our study, we conclude that SH is 110 rare! ;- a 

of illness and the illness resulting is predominantly so trivial, 

use as a simulant should be continued, even over populated areas, 

atudiee are necessary to the advancement of th~ BW progr~. 

5. The procram at Camp Detrick in the search for better 

then actively pursued. If a more desirable simulant is discovere~, it 

then replace SM. 
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6. ln ~utnre testili ovC'r populated areas, i~ •.;u;i..: lJe Jc._il:aLlc to 

u.stit•• t o ?• ic-r and nubs~qncnt studi!!s in a few hospitals to dt'tet'lltine whether 

~he report :>re"i ously referred to was p.:rely coincidental or whether the 

recove~y ut S~l from patients waa related to BW f1.eld teals. , 

'!::alth data for Monroe! Cqunty (Xer !.'est) and Bay County (Panua City) 

do no~ suppo1: the Newsday allegations of pne~ia ca~e• according to 

Dr. c. Prather, Florida's Health Officer, aa given to the National Observer 

weekend Edition (26 December 1976). A state-wide influenza epidemic hie Florita 

in 1952 and 1953 with a corresponding increase in pneumonia. According to 

Dr. Prather, the incidence of pneumonia in .Bay County (Panama City) wa» 

relatively constant in 1951, 1952, and 1953. The Aruy disseminated what were 

bdieved to be innocuous biological acbatances, namely, SM, BG, and I.F. SM, 

SG, and fluorescent particles were used in the S, F. test and BG aixed with 

charcoal in the New York subway teat. 

Additionally, SM has been uccd ~edically as a bacterial tracer from 

1937 to 1969 with th<o recults having baen published in highly reputable :~edicu 

journals as late aa February 1969. The following are examples: 

1. ~ painted on gums to determin<o the source of bacteremia following 

dental e7.traction. No ill effects were seen in spite of documented bacteremia 

in 18 petients. 

.2. s~ ~lanted to deconstrate bladder colonization froc the une:hral 

~atus a!ter catheterization. 

3. ~ planted in the orophr.~~nx t o dcconAtrate the bacterial clearing 

effect of the tracheobronchial tree. 

Not until 1969 did recognition of li~it~d pathogenic c~pability lead to the 

advice that SM should not be used !or th~ st~dy of ~:perimental infec:icns i~ 

man. 

F-5 



146 

such a~ the USPHS ~tate:! nn o~•ec-tn~ to the aero~olizlit i.n~ or 

ai•ulant test organis~ under atated teat conditione. 

Appendix I from Dr. David J. Sencer Assiatan~ 

Center for Division Control in Atlanta G~ , provi des ~dditional data 

regarding the incidence of pneumrnia and influe~r.c ueatha near ctties 

where the \~lnerability testa were conducted. the re~rt 

the lack of evidence assoct&ting t lie reported deatna witt: 

used in the various tests . 
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Fur._''-- ;•:.: · · . . ~ .·•:·"c .. 

CE~T~t· ~' .. ~ ... ~ ... ,. C')"'i''?l 

ATL•'· "TA · ... ~"V, ·' : 

Your Refer~nce: DASG-HCH-D 

Richard R. Taylor, M.D. 
Lieutenat:l General 
Tbe Surgeon General 
Dcpart~ent of the Army 
Washington, D. C. 20310 

Dear Dr. Taylor: 

;,ro::: '.'/t:: LFAnE 

FD 2 1977 

In regard to your request for information on pneumonia cases and 
deaths in the counties where sitr.ulated biological warfare tests were 
conducted, we have been able to obtain for you the following prelimi­
nary data which are attached to. this letter. You will note that we 
have provided you pneumonia and influenza deaths by year, by county 
end/or city in question for the years 1943-61 and also indicating 
those years in which influenza outbreaks occurred. Tbese outbreaks, 
you ~noc, c~n incre~se the n~~ber of pne~~onia and influenza d~atn:. 
~·or San ~·rancisco we have reports of the r.ll:l'ber of cases of pneu:oonia 
and influenza by week for 1950 and 1951, which we will send •mder 
&epante cover. We have contacted th~ four State Health ~partr..cnts 
yesterday and requEOstcd that they determine whether cases and Jeachs 
due to pne~onia by county by month for the years in question are 
also available. 

We do not .kr.ow of any ev1~ence that would indicate an association 
between the deaths reported in the press articles you includec and 
the organis~s reported to have been used in the atmospheric tests. 
Our surveillance of hospital-acquired iniections over approximat~ly 
the past 10 years does show an increase in the incidence of infectio~~ 
due to Se!:ratia ll:3rcescen:;; however, this ~y reflect better c.ou:H:ry­
wide surveillance, inpro-;;ti la!loratory icenti~icatior:s, :md the 
increasbs susceptibi licy of th~ ksj>it~:'.ized ;:atient due to increasing 
age, presence of ch!Conic ci~e~~e, inc.re1~ing use of antibiotic~, and 
increas<..~ us e of various diagno•tic and t herapeutic procedures that 
increase the opportunities for infections to be acquired in thEe 
hos~it-! . 1:e ha·:c n:l data .;ug;::= ~ir.& tl:at Endll:ls ;;lobi gii is c..au.;bg 
b11"113n disease. 
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Page l - Rich3rd R. Iaylor, M.D. 

I hope this ir.itial analy~is is ~.:seful. lYe shou~d know the 
availability of the other ruterial by the end oi this week. 

Attachment 

cc: 

Sincerely your&, 

. g Jtt!:1~ f'd:L~-:;1-
D.:Ivid J . Sencer, N.D. i'(l 
Assistant Surgeon Genera! 
Director 

s. Paul Ehrlich, Jr., M.D. 
Acting Surgeon General, PHS 
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Ann<!X G 

Bacl«,rour.d . !hP safety tr.u c.<:dical a£perts of RDT&E in 

TeCO&nize..; ~Cnt£.1 i zed, iz:lplC:J1'Cnted, t:ti"!'>ha~dzta:! l';td po'lic~d (!"OI'I 

o~set ~f the progr~. The concern wa~ pri:arily !or the health of 

operating personnel but encompassed the eurrounding communi•ies as 

A safety organization wae P.stablished in 1943, along with 

organizations reporting directly to the Co~anding Officer. 

func tions was to develop, implement and police safety policies, proced 

and practices for the protection of personn"l end another was to 

research, develop~ent, testing nnd evaluation of safety devices, 

and practices to include iEmunization. In scdit ~on, 

keeping procedure was establiah<!d, and maintained tc 

~unizations, etc., werP kept up-to-date. Th~ liaison officers 

and USDA were involv<!d in aO!veral aap<!cts of the aaf<!ty prograa. 

Acr.~opli$hments. The ~phasis on ~afety conttnued throu~hout 

lifetime of the BW Program resulting in lhP developme~t of special 

such as negative pressure isolate cabinets with spe~io~ized gloves 

parts f~r handling Materials; decontamination systems such as ~xhaust 

ventilation systera if'corporating a ir incincrati 'ln chambers , ,,a ter &nc 

decontanination systems, E>ffectivc filt:rction systeos for air an<! f~ui~s, 

and specialized personn<!l protective clothing r.nd marks such as cl<'3.n air 

supplied garments. 

~~ specialized equipcent, testing devi~es, techniqces anti 

develop<!d and perfected by th~ Safety org~nizat ior. , so~e of 

ne .. and ethers on a scale neve:r attc-:npled bc!on., huv" :-.een adopted i y 

acadO!mia , industry and prh·ate r<.search insti tcti<.toS . Sof .. ty ensineP.rin'l; 
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~::· · .. . '" :·";. 

duc :i•~ "Jcr ohiolobical research. 

Safe_l.v_~_!l. Th"c saf;,ty pfforts wO?re cft.,ctivc J a , tr<tt. : • ,. i" 

th~ rcl:'arl;ably !Jne safety record arhieved as not<:" !" :.tt8r:h!:o 'la!'lc a~<! th~ 

f,c: t ~s t 27 vacc111es, 5 toxoids and 5 skin tests vere 6evelvped, ,,erfected 

ar.~ p!fn~tively ctilizeJ for workers in the BW program (See Tables ·, Ann 1J . ). 

In con~olC!Stion vith the National Safety Cc•uncil &t&ndarc!r.. th" ratE 

o! infection at Fcrt Detricr. during its lifetime wos less than lD !Pfcccic~s 

?er c~ilion tumhours worked. This rate was better than &ny indus . r13l aver,,~,, 

ar.:l :0 tc. 14 til!'e3 better than all Civil Servic<' and 20 to ',C ti1tes better tl"''· 

.,.,st industry aver11~;es during the Sllli'C LimP fra,..e. The three death" r~pre<;t>nt ... ,l 

a lo,..er mortality rate than was found in ary other surv~y of leroratory 

infectiocs. 

o,., ;.,;; tr.e Y<'Bl"S 195')-;961. iAtg\<oy Proving C.:ound had onl:· 10 infl'cti ,'r 

Pine Bluff Ars<!nal had 34 infections from 1950-1969, and the Deseret Test 

#..ctivity had only 4 from 1962-1973. These inf<'ct'ons resulted in.!!£. f;:lcliti<'s 

or ~·enr3:1~n t disabilities. 

G-2 

.. 



152 

TALLE I 

Fort Detrick Laboratory acquired inf~ctior·~ 
(lncluaes ci iii ~ v ~n and militory perbonnel) 

Number of Infections 20 April 1943 to Termination 

Deaths • •• 
(anthrax 1951, 1958·, viral • • • • • • encephalitis 1964) 

Number of Infectious 1943 to 1947 

.Number of Infections 1948 _ 1958 • 

Number of Infections 1959 _ 1969, 

G-3 

~t Vaccinee Developed 

1. Paittacoaio virus 1. 
f, Bacillus aothracil 2. 
3, Puteurella tularenail 3. 

(ottenuated) - 4 . 
4. Pasteurella tularenaia 5. 

(irradiated) 
s. Rift Valley virus 
6. Rio Bravo virus 
1. Rocky Mountain Spotted 

Fever Rid<ettda 
8. BlaatO!Yceo denaatiditie 
9. Pneumococcua pneuaoniai 
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TABL! II 

Safety Progru 
1943 to 1969 

Cloatridobotulinua A 
Cloatridobotulinua B 
Clootridobotulinua C 
Clootridobotulinua D 
Cloatr1dobotul1nua E 

10. Eastern Equine Encephaloayelitia 
virus 

11. Brucella ouil 
12. ~il;peotia 
13. Japanese II Encephalit11 

virus 
14. Saaonella tnh11 
lS. Venezuelan Equine EncephslOII}'elitia 

virus 
16. Q Fever Rickettoia 
17. Q Fever 6 Rocky Mountain 

Spotted Fever (combined) 
18. Genrlston virua 
19. Vibrio c.,_. 
20. cc;Cc'1d 1;;1'dea 1oa11 u. 
21. Influenza vir-;;;---
22. Typhus Rickettlia 
23. Pasteurella tularendo (425) 
24. Yellow Fever viruo 
25. Mycobacteri \111 tuberculooia 
26. MalleO!Il'ea mallei 
27. Bolivian Her1110r ragic 

Fl!.ver Virue 

G-4 

1. 
2. 

3. 

4. 
s. 

Skin Teota 

Brucella auia 
~i1a-
tularena1a 
Mycobacteriua 
tuberculoaio 
Cl oatridiUII tetan1 
Bacillus anthucio 
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Annex II 

"..t'~.lcal/Safety Consid:!raticns f,r Con~uct cf <>Fcn-.\ir 

Testa with Pathogens 

Backg!Ccund: 

Medical/safety aspects of open-air tests with 

conducted by the DOD were guided by the recommendations and observationa 

of independent advisory committees. Three committees were assembled to 

advise the Army on test conduct. These were: the Ad 

ing (Scheele Committee) at Dugway Proving Ground (DPG)-1953, the Inter-AAener 

Survey Committee on BW Testing nt DPG (Price Committee)-1959, and the 

Test Center Medical Advisory Committee (Dav.la Committee)-1962. 

co .. nittee colllJlosition, purposes, recorDendntiona and findings follws . 

H-1 

155 

~~or:n!.rt.ae on ll:·! Te3u~:g .-..~ \>.,::_.~" Pr"v~r.r <'r·•ur.c 0ch~clc Co,.,.-,ittce). 

ttle u.;ct~~elc C ... "'CCICittt::e" war. con\·ened nt the reqt.:est:. of P:obert T. Stevens, 

sc;r~t3T)' of the Ar.:l)'. i.n 19~3 for tho <•'J,.]'OSe of edvi•'ng the Do!;>artme:lt 

of the Army on the advisab~lity and safety of testing prototype 

urdw•~e containing animal and plant pntho;:cns at D••gwny !'roving Gr<'und. 'rhe 

c~itt~~ wa~ chaired by Dr . Leonard Scheele, Sur~eon General of the US 

publi c Health Service. Mewbers of the Comoittee were e~inent luthoritics 

in thnLr fields of biological specialization and were drawn from various 

universities and federal and state (Utah) agencies. Incorporated is a list 

of the Committee membership. The Committee assem~led for two series oi 

..eetir.~s: One series was held at: Ft. Detr~ck and DPG during July of 195:i 

to consider asents whi~h ~ould or could not be safely tested at D?G; a 

second series of meetings at DPG was held during October of 1953, at: th~ 

request of t:G Egb·Ht Bullene, Chief Chemical Officer, to conside~ the sp~cifi: 

aubject of the safety cf conducting field trials on the Salt Flats at VPG 

using Bacillus anthracis. 

Although review of the cinutes and comments of Scheele Committee actions 

provides so:oe insigt.t into a deep concer.t for, and deliberation on. -redical 

and safeLy considerac!.,ns with nspect to testing by the technical staff 

ond/cr consultants at Ft . Detrick pr~or to establishment of the commi~tee, 

no definitive corre3pondence or memor<!nda rel:tted to the subject cocld lie 

retrievEJ i•cm the files. 

(;uly 1953 r~etings.) During this series of meetings, various agents 

were c:>nsiderec safe for testir.g within limits pres.;ribed by th;! cOCJnittee. 

~ISicall;, those age:~ts ~o;hicn wero? present in the United St3tes ic animal 

It DuS'-1.;, . '~'uo.;;.n !nf~cticns a;;qtHrul m n:tturc t.~e of public ~.ealth 
R-2 
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interest but do nol constitut~ ~jor probl~ms ..• ''To reduce even 

such a small hazar<! as m~~;ht de.;elo;>, continuous surveillance of the 

rodent aud o!Ctoparasite populatl.llns should be continued . . . " These 

statements were the prime precepts which delineated the Dugway test 

orientatilln and which laid the f~undation for pursuit of the expanded 

Ecology and Epidemiology (E&E) program in the Dugway and surrounding areaa. 

The Committee coasidered other agents, as well, which were deemed 

be, at that time, unsafe for testing because of lack of evidence for 

in western wildlife. 

The Committee ~phasized the i~portance of continuing and expanding 

meteorological investigations on and .adjacent to DPG before conduct of 

tests of persistent agents, sue~ as B. anthracis. In this regard, they 

recommended that n~rous small and large scale testa be done with viable 

biological simulants (specifically with B. globigii (BG) and inert 

(FP) to dete~ne cloud travel and deposition. Persistence studies of 

organisms in both aerosols and soil should also be completed. They 

recommended a continuing and increased effort on disease surveillance in 

both wildlife and domestic animals in the ar2a for those agents under 

consideration for open-air testing. They . further recoar.ended that "appro-

priate state officials" be continually informed of tesu to be conducted 

with pathogenic agents in order that their cooperation may be obtained in 

maintaining human, animal and crop epidemiological intelligence in areas 

adjac~nt til Ougway. Finally, to k~ep ~he Surgeon General info~d vf 

activities on a continuing basis, the committea =ecommended permanent 

Public Health per~o~el be assigned to both Ft. Detrick ~nd D?G. All of 

chese rec~ndations were Immediately and fully implemented. 
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• i ) • ··--•i·•w of work dono! ;,t lJi'G on ap:ent spread (Octobe> 195~ ~~~ex ngs. . " ·~· ~ 

from Salt l'tat relc.1se of biologic:!: silliUlt.nts (BG) and and petsic t .. ncc 

Ft . Detrick "on th"' lethal end r.oi:.t cf N/anthrax)" FP, ili\d work 3t 

iedicated that small stepwise r•tleases may be made ' 'provided adequate 

f t and for handl!.ng of emergency situations" were precautions for sa c Y 

available in advance. The Comudttee reco~aended that precautions should 

" f an adequate supply of specific chemotherapeutic agents include a;surance o 

il bility of ooersonncl for administration of for prophylactic treatment, a·•a a r 

d 1 for appropriate cooperation with health and such materials, an p ana 

a&ricultural officials at state and federal levels." All of these recommenda-

tiona were fully implemented . The Comudttee established levels of agent 

release beginning with 5~~11 and proceeding to larger releases. 

tests could be conducted under ncteorological conditions which, in doe 

opinion of the test staff, would be unlikely to provide for travel of c:ouds 

1 to be inhabited or ccc .. pied by in dangerous conc~ntrations to areas cnown 

numans cr livestock . on the basis of this meeting, two successful seriea 

of B. anthracis tests were conducted over an 18 month period in ste~ise 

fashion under the parameters esta~lished by the Committee. No untoward 

effects of these tests were ever reportP.6. £xtP.nded surveillance of -ild­

life in the areas sur=ounding the test site •Jas lll3intained ~or rnanr years 

f h E"' ff t "• 0• epi zo.otic or evidence of elevated as a component o t e ~ e or · ~ 

aerolog~cal antibody levels in the ~i ldlife were detectable. 
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HEMlJEJ:S Oi' SEC;t~TARY or Dr.rn:sr. 
AD HOC CO,:!' :I;·;:£ FOJ: L'UG;.;A \' i'~OVISG GrOUl.1l 

OR SCHE~LP. CO~ll7EE _ l95J . 

J.eonard A. ~<heel c M o Chairt:~an 
Surgeon General • . , 

Public Health Service 
Department of HeaLth Education, 
and Welfare , 

Waehington 25, D.c. 

Chief, Bureau of Animal Industry 
US Department of Agriculture 
Washington 25, D.C. 

State Director of Public Health 
Utah State Department of Health 
Salt Lake City, Utah 

Operations Research Office 
The Johns Hopkins Univeristy 
6410 Connecticut Avrnue 
Chevy Chase, Maryland 

Chief , Biological Warfare Branch 
Research and Development Division 
Office of the Chief Chemical Officer 
Washington 25, D.C. 

Membera: 
A•sistsnt to the SPrretary of 
(lledth and Medicai) 
Washington 25, D. c. 

Professor of Bacteriology 
College of Agriculturr 
Universi::y oi ~!iscon!:in 
Madison 6, Wisconsin 

Hulth & Special Weapons Defense 
Federal Civil Defense Admintstrat 
Washington 25, D.C. 

Preo ident • Armed Forces Epidemiol 
Board 

Professor of Microbiology 
College of Medicine 
New York Universitv 
477 • 1st Avenue ' 
New York 16, New York 

ADVISORS TO THE COHMITTEE 

Ch i ef, Office of Health Emergency 
Planning 

Public Health Service 
Department of Health Education 
and Welfare • 

\1.'.:-.shingt .. n 25, D.c. 
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Director' Microbiological Instituta 
National Institutes of llealth 
Public Hea 1 th Service 
Department of Health Education 

and >elfare ' 
Bethe:;da, :taryland 
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or~anized in 1959 by D.:.v i.d :: . i'cic,. . .:hie{, llu !·,:,:~ u oi 3,3te Service•, U.S. 

r.:'>l it" Health•Service, ol the re<;l' '-'·' ' .;f !IG :tn L·~l""• ll Srubhs , U.S. Army 

Chief Che~i~al Officer. Meetin6S a &ain were h~ld at both Ft. Detrick and 

o!'G. As with the Scheele Committe~·, l~.c rur?os;, of thi.s ColliUittee was to 

11112~;e t:eCOI!IClendalionG on p3thogenic. agent;; wh!.ch could or could not be 

considered in op2n-air tests at DPG. Membership of this Committee was 

1gain drawn from universities and various federa l .~nd ~t~te agencies (Utai> 

a:td Nc.vada) . All .,ere eminent au thorities in their fields of biological 

sr-ecialization. A li3t of the me!:lbership of this Com.nitlee is incorporated. 

The Price Cotmdttee reaffiT1!led the basic precepts defined by the Scheele 

';m:-.ittee , lauded the extensive detailed epl demiol.:>gical, wildlife dyn3r.li.cs, 

and ~co:~gical md t erial resulting from the expanded E&£ progr~m and revie• 

in de t ail the open- air tiological test activities which had been completed 

during the 1953-1959 time frarne. Ess~ntially the same list o f aL~nts 

approvtrl by the Scheele Committee was approved. 

Where agents had not been previously tested at Dugway, the Cot:l!littee 

recommended that ecological, laboratory safety and soil persistence studies 

be initia ted at least one year prior to consideration for use in open-air 

teRts. Det:::i ted ~tudies were recom~ended for inillation to permit est'i.,aaon 

of concent~?.tions of organisn simul3nts and patterns of aerosol travel 

bet..,een the biolo~;ical s:~mpling grids and h{gh..,~.y U.S. 40 (35 miles to the 

north). !hese studies we re later completed with no evidence of agent 

hav i ng re~cced r .s. 40. The Cc~ittee repeatedly co~~nded the progrees 

oi wo rk in the ecolo aY and epidc~ology area and s tt~ngly reco~~nded s uppc ~t 

fe r continc: t!.on cf l hes" st~dics . Likewiu, it .... as pleased 'Jith the working 
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agre~ment ~ith Utah StAte offic•~ ls and reco~nded a similar 8&recment 

~ith offic:ids fro::> the State of tlavad:t. 

Consideration vas given oy tho: Con:U.ttee to the subjec t of tests 

"infected" (sic) mosquitoes and "uninfected" (sic) arthropods but 

against same because of 8 conce~ for the potential for establishment of 

permanent focf for infection and arthropod colonies. 

Finally, the Commit tee recommended that it be retained in 8 permanent 

status, subject to call by the U.S . Army Chief Chem!cal Officer . The 

Committee was not subsequently reconvened because the U.S. Public Health 

Service Liaison Officers, resident at both Ft. Detrick and Dugvay (mentioned 

under the section on the Scheele Committee), served as the intermediaries 

in relations with USPHS medical authorities and consultants. 

All Price Committee recommendations were fully implemented. 
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INTERAGENCY Sllk'IU COMMITrEE - 1 '~ )9 

03viJ E. ?rice, . H. D. , Cha ir~wn: 
Chief, lltH · ~·· or Etate Serv:..ces 
l'.S. Pu~llc Health Service . 
Departu,ent of Heal th, Educat1on 
and W~liarc 
~•shinston, D.C. 

Chairu>an, Department of Epidemiology 
School of Public Health 
University of Hichigan 
Ann Arbor, Michigan 

Acting State Health Officer 
Nevada State Hezlth Department 
Carson City, Nevada 

Professor of Research Medicine 
Bosoit8l of the University of 
Pc~na ylvania 

Philadelphia, Pennsylvania 

Nation£1 Institute of Allergy end 
Infectious Dise:~ses 

Rocky •lcuntain Laboratory 
Hamilton, Montana 

"'""'hera : 
Chairl'lll~, Utah State Board c-• n,.alt~ 
Utah State Department of Health 
Salt Lake City, Utah 

Associate Director 
National Insti tute of Healt~ 
U.S. Public Health Service 
Bethesda, Maryland 

Chief Staff Officer, Laboratory Services 
Animal Diseane lradication Service 
Agriculture Research Office 
Department of Agriculture 
Washington, D.C. 

Department of Bacteriology 
College of Agriculture 
The University of Wisconsin 
Madison, Wisconsin 

Program Coordinator, Research Division 
U.S. Army Chemical Corps Research and 

Development Command 
Washington, D. C. 

CoNSULTANTS TO INTERAGENCY SURVEY COMMITTEE 

Chief, Virus and Rickettsia Section 
Communicable Disease Center 
U.S . Public Health Service 
Montgomery, Alabama 
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Washington, D. C. 
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':hif' (.';.·• •1. ... lee \r:<!ls o~g~'li zed c.r.der ::he ,,,51Jir.:.?c: r.f the Secretary of the 

Ar•1· n.~ Co=i:tee W3S ch;;ire<l oy Dr. D<>r~end G. o .. vt., Director of 

,;.c Natio .. al Institute of Allergy & Infe~ti,>us Disease. Incorporated 

i& a list "~ the other mEmb~n of the Conunitt«e . All tocmbers of this 

c~1itt c( ~~re eminent public health authoritie•. They were assembled 

to advis< the Secretary of the Army and the Commanding General, Deseret 

t~st Center, on ~cology, epidemiolo6y and safety of conducting field 

t eats with pathogenic microorganisms at remote extra- continental test 

aitcs. Their guidance was in consonance with precepts es~ablish~d by 

t~e prede,cessor Committees (Scheele and Price). Several experts had 

~cen :ue1nbers of those Committ ees, as well. 3pccifically, they made recom-

~ndation• on tne use of specific agents at specific test sites. !:1ey 

raet in six series of meet ings between 1962 and 1969. These meetings, 

aomL of ~hich were hald ac tes t sites, were generally held at Dugway and 

Dcseret Test Center, Ft . Douglas, Utah. All of the Committee members 

visitPd various. test sites to observe, firsthand, that their rccOI1lii'Endations 

were implemented . Their observations and recommendations included: (a) 

ecologv and epiden:iclogy consider2ticns, which served as the basis for 

i ni tiaL ion o:: extensive E&C: studies in all test areas for which agent 

t ests "'~re being planned; (b) metEorological considerations, to oinimizc 

the pcs·i~ility of exposure of h~man, domestic 2rimals and wildlife 

populatio~s t o agent; and (c) safety consideracior3 for participating 

militat·y a-.d civilian ?Crsonnel, to mi!'limize haza~ds associated with pcs;iblc 

expC'sure to a~cnt. The majority of their effort was de'loted t c E&E ,tudies 

btcause of thei~ inportancc in evaluAt~n& i~ediate and rebldual ef:ects 

in t~e ·~ec~fic remote site environ~ent. They reco~end~d both pre-te~t 
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· bas.,l!.r.e .tudies end p<'St-test resioual ctudies. !n every case, they found 

the t~st te~ms in a high r.tate of readiness pri~r to test conduct. No 

impact on the environment ~as ever detected no~ ~ere any other untow~rd 

effects. 
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lJr. Oorlund J. Doo~is , Chc~;.x ~~:- n Members: 
Direc tor, ::aci.onal T!lst:.i.t·J!;.: c f A1 l c:..·:;.y 

and Inf~cticus r!~easc~ 
Chief , Section of Wildlife Disease and 

.,ar..,,f t'O Studies 
Nttional I nstitute of l!P.a! ::h 
aetl·c•da . ~>a ryland 20Jll. 

Assistan t Chief, Ec~logickl 
Jr.ve~tigatiottr Program 

u.s. Pul>lic Health Se=vice, CDC 
Colorado Stote University 
Fort Col lins, Colorad~ 80321 

Senior Staff Veterinarian 
Emcrsency A~imal Diseases 
Ani'>lal He11lth Division 
Agr iculture Res~arch Service 
Hyattsville , l!eryland 20762 

Assoc iate Dean, Graduate School 
University of ~isconsin 
Madison, Wisconsin 53706 
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Chief, Epidemiology ~ranch 
Communicable Disease Center 
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Annex I 

envhor.~ocnt cace into na tio:1al focus wi chir. t h" lns t cicc3dc. However, 

llaib prcbl eo was highlight~d in the Bl .. · prOf!':•t· a~ far buck as 1951. 

Eased u~on guidance iroo the Chief Chemical Officer in 1951, a pror:ra;n 

wa~ initiated to study and analyze the plants ~nd animals of Dug~&y 

Proving Grcunc, t!tah, and tl.c edj~cvnt orcas. A bre>ad 

st~:d:!.eR "'as •!•·sizned to provide habelinc d.Jta ln plant And • ·ildlife 

distributions, population dynami.es, eccl ogy , etc. The s ane rf'qui ·e~·<mt 

•,.ras also imposed on the Deseret Test Cent<'r wh_,,. it ••as establish~:d in 

19u2. 

Dugway Proving Ground. Under th" guidance •md recot.n.endatioos of the 

Scheele ar.d Pr!ce Colltll!ittees (described in tl:e fote,;:>i:lg), Dcg;.ay Proving 

Ground has heen intimately involved in rhc conduct ar.d msnagP~ent of A 

variety of ecological surveys. surveillance~. <:~1lyses , and evaluations 

for 25 years (1952). The basic d!r.,~tive for these specific stt•d!es vas 

to collect baseline data required to a~Rure that testing activities •ould 

not create an i!tl!lediate and residuiil hazard to wildlife , liv~stock, doe.estic 

animals and humans. 

Based upon ~uidance from the Chi~i Chcnical Officer in 1951, J program 

was initiated to study a:1d analyze trP pla! ts and aniO'lals of Du;;,.·ay 

Provins C:rouna and the adjacent ar<'a~. A broad >pectr;;, of dctailec 

stud!es was designed to p:ov!c~ b•seline ciata on ~!an~ ~r.d vildli.fu distr!-

butions, population ~ynar:ie!;. ecolo~y, etc . !n ::ov~c.ber 195~, a C"''! .: rat.t 

"as entero!d into "!th t!:!c Un!vers ! ;:y of L t~~. to ir: tiate the prosr~:-. 
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of !.op~c.ics b~::!.r~z studied; 

Stuc!y vi th" pot<.n~i .. l for I.Tunc~J:lssior. o~ tlae c&l'didate age!'.tS 

· ~est at Duoway by vectors natur.~l.ly resideilt ,·.r. the co~ tP:'""" ot~n rot' - c: 

wildlif£ of ~nc rroving CrounL and ~urrounding areae; 

~- Study of ecological relationships of possible vectors, hosts, 

and precatcrs in relation to the physical environ,ent a.,d to other me:ohers 

of the biot:>, !ncludint', foods, ranges, distribution, density, reproduction 

cnJ life histories; 

Study of the daily and seasonal activities or mi~rations of ani~cls 

•nd the >on!:' tie>e trends in the fluctua t!.or.z of their population OI..U!bcrs 

an :hey influence the possible spread or control of vector~; and 

Establishment of sample areas f~r study of econological fluct~A~ions. 5. 

This schmne was dilisently pursued by the contractor en<! ti-e fr!l<,••ing 

facilities were established at Dugway: 

1. A field operations laboratory to support field teamb for the trF.pping, 

k i stoting and recording of r.crbie 9rocessing, tagging, id~ntifying, p&c as ng, 

and live field sam1•les for fuither study and analysis; 

2. • f the rea~in< ~f wild A !aunal colon> and ecology laboratory us£~ or u 

anil!lals Pnd !ns~ct vectors necess11ry in experimental i:1fection ••or~ · 

anical specir.o!ns procun!d fru:u the field; and 

4. Laboratories an~ t:sscc!.ated ar.i!:.~l n~CI!"".:; fc.:- 1.·ork r..·i:h pt:.t ~ .. ::-~enjc 

&:ate rial. 

In i953, 
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scope to enca.psaa the recommendations made by the Scheele Comnittee. 

Federal agencies auch as the USPHS cooperated in this program. Pursuant 

to the request of the Army, A USPHS Commissioned Officer was assigned to 

Dugway, as the Director of E&E Division, to aerve on the commanders 

staff, In this capacity he served as the contracting officer's repre­

sentative and project coordinator. Every effort was made to follow 

Committee recommendations. Six years later the Price Committee strongly 

supported the existing ecological and epidemiological effort at Dugway. 

In April 1955, a S}'lllposium on the "Ecology of Disease-Transmission in 

Native Animals'' was held at Dugway, sponsored by the University of Utah. 

Advisors and participants were invited from educational institutions and 

from various agencies such as the U.S. Public Health Service and other 

governmental agencies. Presentations and discussions were published. 

In 1956, the annual International Northwestern Conference on Disease in 

Nature Communicable to Man (INCDINC) was sponsored by the University of 

Utah with presentations by E&E program personnel. 

Periodically, reports were issued to fulfill the contract requirement. 

These reports culminated in "Ecological Check Lieu" edited by A. M. 

Woodbury in 1965. This and other reports, dealing with surveys for 

pathogens and their hosts, present a wealth of information on the biota 

of the Great Salt Lake Desert and are the most extensive ever attempted 

in the Bonneville Baain. Production of numerous special reports continued. 

Some, such as Vest, 1962, "Biotic CoDmlunities of the Great Salt Lake 

Desert," became landmark contributions in the study of the environment 

and were well received by the scientific community. Other reports reviewed 

the status of information on such pathogens as tularemia, plague, Venezuelan 

Equine Encephalitis, etc. Starting in 1959, a series of 12 annual reports 

were iasued with the title, "A Study of the Ecology and Epizoology of the 
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Native Fauna of the Great Salt Lake Desert." 

Ia1 1966, t:.cthodo!cg;~ \,·:-.:; ~F!.:"i.:l:!. ... h~:1 tr ~cs:: ~ t't chctr,ic:!l toY.ico lo~ :!. cr.l 

d fc ,· ts co the biot a :11'\ci by 1Y71 acc t ylch,olineEtera$e lc·:el:J in ~·ildlHe 

and livcs~ocK wetc being c~~~ined routinely as indicators for expos ure . o 

or;;ar.ophosphorus :heo:icals I!S rn::ct pf the chemical anfety program. Hear.­

'Jhile, surveillance contlnu<•d on d:!.s~r.cc le,·els, popul11tion ir.ter~ct!o:1.s 

and r~lated factors of disease an~ ~pidemiolo&ic~l 3afety interest. 

In 1.970, the cool tract with the Jniversity of Utah was terudnated, and 

studi.,s were continued for three year s by Bcodyna~ica, Inc., of Salt Lake 

City at approximately the sace level of effort . . These studies are now 

being conducted in-house on a ~uch di~int~hed scele. RequiremP.nts have 

been reduced in consonance with the ell~ination of biological warfare by 

the United States ir. 1969. 

Since 1966, arthropod-borne viruses have been studies in d~tail. The 

1971 ~~E epidemic i n horses in the soathern United States prompted a 

1972 expansion in surveillance of domestic and wil~ c~~als as well as 

mosquitoes for detection of ;>ossicl e iucursion of the VEE virus into Utah . 

The Dugway E&E progr&m investigations have resulted iu origin11l isol a­

tion of Utah tn the causative organisms of Plugue, q-Pever and arbov!ruse~ 

for Califor~ia Encephalitis, Hart Pr.rk, trivittatus, Main Dr~in, J~csto~~ 

Canyon , St. L~uis Encephalitis, and Lokern. 

Throuehout the progra~, data concerning dise~a e incidence, native 

popul~t f n~; and parasites, etc . • h~ve been corrclat~d en ex~ire tT~Ld~ 

~ctween five zor.es of ccwparisor. ; t he£e z~nes rar.gP ~r~• close to Dugway 

to dista~t control areas of t teh and point s !:1. ~cvada and Ida~o . In t he 

25 years of sturlJ· , nc ch11nge har been chserveo! in ~rical p:>pclation 

distributions or dynacics attri~utebl~ t o t~e testirg ?rogr~~ ~or h~e any 
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evl.den~e b"cn devclc;-,·d ;.no.!icP.tJ"~ o~ ~pl<lPu·i'>lo~lcal 1nvcl.vement of 

r~sidcnt wildlife rcsu"tar.t fcc~ the extPn~ive biologic~1 test procr~~ 

C<>t;pleted in years past . Co::tractor and do:r.estic reports support this 

conclcsion. Cyclic changes can be explained as natural phenomena. 

Dcseret Test Center. Acting o~ the recomrnen~acions of the Dnseret 

Test Canter •!edlcal Acivisory Coa:oit•N•, Deserct :e~ t Center, from it II 

~stablishment in 1962 to its merger with Dugway Proving Ground in 1S68 , 

spopsored a contractual E&E effort with the Smithscnien Institctc and 

University of Oklahome. These progr3ms provided required E~E surveys 

in those areas outside the continental United Stetes which had been 

designated fe-r possible open-air. BW testing. 

The purpcse of these studies was to determine potential reservoirs of 

specific infectious agents, if any, and possible route3 of dicsemination. 

Studies were conducted during 1963 through 1969 o, selecten island• 

ic the Central Pacific Ocean from latitudes 35° N to 20° sand Jon&itucip~ 

145• E to 145" W (apprcxi=:c!y ~roJD th.e l!e:1aiian Islands west to Gum.: 

south to Samoa).. Other investigatic-ns were conducted in Alaclu; l'nd the 

Bering Sea (i . e . Pribilof Islands), and off the Pacific Coast. 

Specific objectives of this ecological program ~ere: to ident1fy and 

determine the distribution of birds and mammals and their ectoparas~te; 

to conduct biological studies on their breeding and feeding hahlls and 

migratory routes; and to ascertain the breeding end host preferecces of 

mosquitoes and biting ilie~. 

Pelagic birds >ere stuC:ie<! ~·re intensely in the Pacific, while in 

Alaska ~~~ls •ere emphssizc~ ~ccacse of diffrrences in ~elative 

in the respective areas. As at Dugway, no ic.tediate or res!cual e:w : ~~,.,,.,.,_ 

effecls were obee;,.-.,.e.d dL1rin~ o-: subseque ;"O t t<1 f''..·~pietion of tes~ 
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.~J c(' l:h\!_f t.r£'.!'.1: l'nor to thi! for:!llll cstab:i3hent o{ t!,;_ vrolluct:O.on 

lu1. ! .1t.uril:'S in 0'-tobcr ~.9J3 ~ :\ rl'!:c..;rc~ contrnct \.~S ce&olic.ted \· i th t he 

\lr,J\"crs1ly o{ Arkansas to or.cure chat tne planned bl.ological misGion would 

pO>< n,, ecological cr cnvirunuent&l hazards. 

Contractur11l vrovisions included studies of both ,•lonl and ouina~ l!.fe 

(stu')Y activi t1 es) but primarily addr~bb"" surveys, snalysl" and e•,aluaticns 

of como1unity animal life in relation to potential trans~ission of Landidate 

&gcnte to lccol animal populations . Collection of baseline ~ata for the 

v~rioc~ 6urveillance categories was ac~omplished (for on- going sttl~ie&, 

tes~ s and p~ertmPnt~). Suprort facilities includinr, a field ope•aLicns 

l &bcratnry for use in ~11 phases of wildlife entrapment, and a fal·nn~ 

colony for rxpcrimental infection work, •ere extensively used in ~ broad 

spectrum study effort. Periodic r~ports prt•pared in aLcordancc wit l1 cnncract 

n quirements, sulllllarized aud evaluati!J results of the varioub ecologj.cal 

survPjT, ~tl:d1.c~ and an~!!il le.nc~ it-:.<!j ca~cd no ic.zedial~ or residc.&l 

environmental effects. 

As the b~ological operations mission progressed, au in-house capability 

for perfondnr, rPqulred ecol<>gical studies .. ·as graduell Y eHnblishPd •·ith 

c.on"urrt.nt reductions in the scope of the contract ural ef!ort · l'!le , 

contract studies •ere halted in 1957. In-hou~e stud!.cs to verify environ­

u.ental 6afety were co;,tinued UI'til tert•ination of the missi~n in 1969. 
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Annex J 

_!t.;r ·!uc~Sc·n. Tite hist<'~Y of mil : :.>ry o:.•fping eY.pEoriencc re1ative 

to bioloKic~al. 11nd etiologic agent~ and materials cannot accurately be 

recon~tructed from inception due to non-availaoili~y of su~porting 

documentation. In addition to co•·~·, ~ . ' • .. the earliest of regulations 

issued by the U.S. Post Office, U.S. Public Hc:~lth Service ar:d coJUT.ercial 

airline~, however, military ship.,cnts we~e sul•j eo ted to c:ore restricted 

pockaging standards to maximize transportation cafety. During the inter­

vening ye~rs, standArds issued by both the military and non-militc~y 

departments became progressively more rEostrictlve wi~h ~~rhasta upcn 

packa&fr.g reliability rather than design criter ia. As a resul:, ntlitary 

shipments },ave continually been ;>erformed under optbtul'\ safety ccnd!tions, 

11nd without accident. 

llackProuE_~· The earliest peckas'.r.i:: re~:ul1tions for etiologic "gents 

were those of the U.S . Post Cffica ix. 1951 which a~plied to "specimens 

of diseased t:fssues, blood , serum and cultures of pathoj~enic ~:~icroorganislls;• 

Military operating procedures for shippiut; biological Dt..oterials "ere first 

known to have been published by l'ort Dctdck in 1950 .. 1951, and by the 

DepartOlent of the Axr!<.y in Technical lluller!n 237 ciA!~d 6 June 19 52; these 

source docull!ents have not been locrted. It 1~ i"'porta:ot to ncte , ltc,•ever, 

that the earlier non-military regulations a.1d standards pri:::arily addre~sed 

packaging design cr ter~a i • -.at't.•er t han r eliability factors in ev<n~ of 

an lu-trr.r:sit accident or incid~nt. .l.ccordSn~;ly, l<t 19~4, fort Detr!d. 

initiated a review of pro~<:e!uro?9 nnd reeul lt ion,; issue~ £pec~~ically 

for transyC'Irt of infectious ~2te:-'is'ts !n t:Oe ~i·~l'";::ir:~l ·.·c. ~fLire prc-~::::!. 
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f::on these t<!st•--,.o package leakabe--supportec! the eli:n! natio:. of :..:.:­

c4ne~etly et.lplcyi!d safety precautions: (1) nonstop oilitary aircr~:ft 

fli~hls, and (2) usc .:>fa ,,,ilitOli) 'escort vehicle and an ~ccou!'anyinF 

ci!contaminarion CL'\lCk C:urir.g land transport. 

Due to discovc1~ of a leakage of experimental living poliomyelitis 

~irus in a comtr.Prcial 3hipment on 24 May 1956 (at Washington Nati.:>nal 

Airport) , the U.S. Public Health Service on 15 March 1957 issued a Federal 

Regulation specifying packaging standards for shipment of infectious 

microorganisms exclusive of Postal Mail. This resulation is code of 

Federal Regulations Title 42, Public Health, identified ag 42 CFR 72.25, 

Inters tate Quarantine, Shiptr.ent of Certain Things, Etiologic Agents , 

~hich specified a maximum volume of l U.S. eallon of etiologic agent, 

Subse~uently, as noted in the Federal Register of 13 Kay 1958, lr~ Civil 

Aeronatuics Board (CA&) aGoptea the packaging provisions of 42 CFR 72.25, 

~ith certain a~nd~ents, effective 25 June 1958. On 19 September 1958, 

the commercial airlines followed the Civil Aeronautics Board by accepting 

3 gallons of etiologic ~gent in any of the aircraft with the requirement 

for decor.ta~:~inating material between the separating containers; however, 

both the quar.tity and decontaminant requirement were deleted &O'lle time 

prior :o 1966 for they do not app~ar in the current official air transpor; 

res tricted articles tariff No. 6-D . The first military directive on the 

subject pub!!shed in .J:1nuar; 1959, was Ch~e~ical C.:>rl's Safety Directh·e 

385-9, "Sl'.i pping Criteria for Etiologic Agents and Material." This 

resulati on sun:n•rized existing r.a:;ul3tiOr.~ 
0 

fonnalized the f:lCkaging 

specifications " raviously c!evelcp~c! ar.d accer ccd un~er 42 CFP. 72 .25 , 
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escort pod. l!>t y fer all An,y ship!Otonl:< o! etto!otlcnl a[ PI' til, alt!lourh 

not rcquind by 42 CFR 72.25. 

The hrst s<:vere testing of etl.ologic agent packaging "ccuru:! >n 

Hay 1961 and result"d frol!l lnquirloes uy the Federal Aviation 

cOmD\(•rcial airlines into the validity of p&ckagl ng reliabilit y standard!! 

described in Chemical Corps Sefety Directive 385-9 . A variety of erop 

tests including high altitude drop a ranl\ing to 4,000 feet at the Arro•y' :J 

Dugway Proving Ground, Utah, and other nctual/simulated drop tests 

utilbing packages prescribed in the Chemical Corps Safety Dir ecth·e 

conducted vith extrPmely favorable resul t s-- only one container 3UStnined 

breakage e~d no leakage occurred t hrough the secondary container. 

packaging standards resulting from t hese tests vere subseque~tly st 

bed nt Fort Detrick and in 1962 recorded in Technical lle:::cr andu" 12. 

January 1964, U. S. Army Hateriel Co~~:~:~and issued AI'ICR 384-101, "Safe 

Shipping Criteria fo r Etiolor,ic Agentc and Biologict.l Materials." 

qucntly, on 7 June 1965, De?artment of Agriculture (USDA) and arproved 

by HEW vith formal agreements betvcen those Departments 

of DefenBe (DOD). The regulntion appr ovrd the p~ckages described 

Technical 12 an~ authorized usc of t he same ?rinciples to package 

of 1 galle~ or less . In addition it remcved the re;uiremco~ for a 

csct·rt for ship.,ent of etiologic:ll agent w! tl: 500 ml. or less b :hi' 

priml"ry r:r nteiner, !lut continued the ... ettc~ .::~·c>:l t !or escnrt !! the to': ttl 

qu~:tticy in any or.e v..:!hicle, aircraf':., or other conv~y2.ncc excPedeG. 3 

gal!o~s--a req~ire>ent in effect s1occ 1~ Feb~uary 1963 when authQti7~~ 

hy the next hi1,her Arr:.y cOl:-•n<!. The milila=y recutn .. en: of a 
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was removed 12 November 1969 in U.S. Anny Materiel Command Supplement 

l to AR 55- 8. Analysis indicated this decontaminant caused deterioration 

of the tin container and could cause explosion under certain conditions 

during disposal of opened packages. This supplement also eliminated the 

use of particulate absorbent material, such as vermiculate, vhich when 

contaminated could be easily spread outside a broken package. Use by 

the military of larger gallonage containers received attention as early 

as 1959 when a 13 gallon seed tank adapted for use during production 

was modified for packaging agent in quantities up to 16 gallons. Other 

type containers such as a 15-gallon stainless steel keg, within a protective 

configuration, were developed and s bj t d f u ec e to per ormance testing--50 

foot air drops to hard surfaces. S h i uc conta ners were ~lways shipped 

under military technical escort in military trucks and planes (or Logair) 

due to the 1-gallon perpackage limitation in the commercial airlines 

restricted articles tariff. Logair was a scheduled domestic cargo air-

craft service provided by co~rcial air carriers under contract to the 

U.S. Air Force and controlled by that service through Air Force Logistics 

Command (AFLAC) - except for technical escort personnel, no passengers 

were permitted on these flights. Commercial trucks were not used for 

transport of Anny shipments of etiologic agents. Authority for more than 

1-gallon shipments was obtained from the Public Health Service, after 

individual review, in accordance with a 1954 agreement concerning the 

shipment of potential biolpgical warfare agents. Such shipments were 

approved after thorough evaluation of the containers, mode of shipment and 

provisions for decontamination and conta'nment in the • event of an accident, 

satisfying the USPHS that the overall hazard was less than that of commercial 

shipments in full compliance with 42CFR 72.25. 
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The development of more sophisticated biological munitions and their 

large area coverage potential, prompted development of improved packaging 

to insure safe transport by land or air . On 17 November 1964, the 

Chemical-Biological Joint Technical Coordinating Group (JTCG-CB) established 

a tri-service Ad Hoc etiologic agent shipping and handling safety 

committee to resolve attendant problems . Extensive research and study 

into developing"aircraft crash-equivalent standards" was accomplished 

including the design and designation of adequate containers for shipment 

of etiologic agent by air or land without technical escort. These and 

other containers that met prescribed velocity impact standards were later 

approved by The Surgeon General and the Public Health Service. 

An agreement between the Department of Health, Education and Welfare and 

the Department of Defense for shipment of etiological agents was formalized 

on 13 December 1965. This agreement, in addition to the other Federal require• 

ments, assured that etiologic agents/potential biological warfare agents were 

shipped only in accordance with standards approved by the U.S. Public He,l th 

Service and the Administrator of the Agricultural Research Service. Except 

for the possible use of packaging used to transport radioactive materials, 

only military packaging of biological/etiologic~l material was designed and 

tested to meet extraordinary standards used by the military services for 

transportable containers of etiologic agents. The combination of these 

regulations and packaging standards was directly responsible for the successful 

accomplishment of military shipments without incident. No known leakage of 

infectious or toxic biological material, or instance of a personnel 

infection occurred during a military shipment. 
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Annex K 

Hu1nan Volu"ltcc-= ~cst!ng 

/.u thorization· ar.d E!it.abli_~htl!ent. S1nce World i-!ar I and the introduc­

tJ.oo of· mustard gas into t1ilitary inventories, t~.e usc. cf chemical and !.>iolq;ical 

agect:s in open warfare hes been adlrt!sced en a ·:tcral, social and tactical jssue 

a~ ~ilitary conferences as well as ~matter for open public concern. Although 

the use of biological agents in tl.e milit&ry ariJB!Ilentnrium was not a univer sa!:!.y 

accepted propotial, the requirement to inveLtigate the effects of euch a weapon 

H applied against the United St11tes received attentior. «t the hi&hegt levels 

of the executive branch of the Federal governm~nt, the civilian scientific 

co!!il!lunity and the military establishment, In the post-World War rr years 

addressicg this requirement rCQair.ed the ~esponsibility of the U.S. i~y 

Chc,.ical Corps vith the collaboration of the t: .S . i.nr.y Surgeon Gen2~al. A 

repo:-t of lhe Armed ForceR ~edical Policy Connd 1 in 1952 noted that ~o.hile 

tests •ith simulants had demonstrate.: the vulno:;r:.b!lity of the United States tc 

biological attack, no scientific data \Jere availa~lf\ to assess hwrdm vulnel'­

&bility to hiol,ogical aFents. 

This concert,. ll<d to intensive con$ultation t•et\Jeen the Chief Chemical 

Offlc~r and the Army Surgeon General. Simultaneously, the Secretary of Defense, 

Secretary of the Army, Army Chief of Staff and the Chemical and Medical elements 

of the Army addressed the subject of research in defense against biological 

wal'fare utilizing hul:lB.n vol!lnteers. 7ho respo"stb!ltty to provide " defense 

against oiolcl!ical varfare was assigned to Arr.·y Mec!.;al Services unJer :he 

pur.view of the ArTily Surgeon Genersl. · Although the origin of the term ''Whitecost" 

is 140t documented here, its us~ to dec.cribe prcposed research invo:·:ir.g 
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volunteers ia found in correspondence dating back to October 1954. 

~~itecoat" ~as the code name for the plan to use human volunteers in 

experieents concerning the effects of certain biological pathogens . 
Thorough legal investigation and ethical review yielded a group of 

under which volunteer• could be uaed . in research. 

a. Voluntary consent ia required. Written consent muat be 

signed by the individual concerned. 

b. ~o experimentation which could predictably lead to death or 

disabling injury will be investigated with the uae 

c. Proper medical supervision and treatment capability will be 

available to the subjects. 

d. Experimentation must be expected to yield fruitful results for tbe 

good of society, not available by other means. 

e. Experimentation should avoid all unnecessary physical and menta l 

suffering. 

f. The degree of risk taken should never exceed the importance of the 

experiment or the expectable benefits from il • . 

g. The volunteer aay remove hiaeelf from the experiment at any 

he feels that he baa reached the limite of his physical or mental 

The above elements were incorporated in the policies and procedur~a 

use of hucan volunteers in biological warfare research published by the 

Chief of Staff (CS 385-30, June 1952) with approval of the Secretary of tbe 

Army. Further consultation between the Chief Chemical Officer and the ~ 

Surgeon General led to the development of a plan for a project which would 

involve huoan volunteers in the first attempt to obtain dose-response 

Q fever. After extensive legal review and coordination with civilian 

groups of both the Chief Chemical Officer and the Army Surgeon General 
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authority for this project was granted by the Acting Secretary of the ~y 

on 14 January 1955. This authorization added a new dimension to the biological 

(BW) research then being conducted by the Chemical Corps at Camp Detrick, 

Maryland. For the first time, effective research leading to the development 

fo a defense against the use of microbiological agents could be scientifically 

conducted and evaluated without relying solely upon data extrapolated from 

animal studies. 

This project, known as the CD-22 program, terminated its initial research 

effort in 1956 after yielding the first scientific data of its kind, gathered 

by u.s. military investigators from experiments conducted on human volunteer 

subjects. Areas of interest concerning the project were: the vulnerability 

of man to biological agents; prevention and treatment of BW casualties; and 

identifica~ion of biological agents. Information such as the minimum infectious 

dose, effectiveness of prophylactic and therapeutic measure, serologic responses 

to infection and the effects of various doses of inoculum, eventually provided 

answers to the questions contained within the research objectives. The entire 

program vas monitored by the Commission on Epidemiological Survey (CES) of the 

Armed Forces Epidemiological Board (AFEB) which provided technical consultation, 

reviewed protocols, and attended some testa. 

The authorization to use volunteers, success of the two-year research 

project CD-22, the definition of responsibilities concerning research into BW 

defense and the legal requirements essential to Operation WRITECOAT culminated 

in the organization of the United States Army Medical Unit (USAMU) and its 

activation at Camp Detrick, Frederick, Maryland on 20 June 1956. USAMU vas 

assigned the research responsibilities of the Army Medical Department's 

requirement to provide a defense against BW. 
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Between 1956 and 1961 ~he around work for an effee~he, C>D-&oiP& reeruitiq 

prc·gras'l ~tiset &t cont!nuin&· :~1c ::a .. ,~(ty of voluntc:;~r peraonnt.l for Froject 

l.'llitceoat, 

l!t•it Expt.r.sion r.nc Progress. :ha fi r a~ £~gnitieant aeticn 

direct b~s.ring on USA.'f<! ··~• ~ rev1s'td .lgrPemcnt on Ruponaibilitiu 

Conduct o! Research and Jcvelop~cnt for Dafenac A\ainat Biologicel 

Warfare, signed by the Army Surseon General and the Chief Cheaical Officer 

on 21 February 1956. This document in con.1unction with the policiea 

"f the Seer etary of the Arrly, coverncd _ 1e reuuch naponsibilities of 

Co=-nder, USAMU until 1963; 10h£n revia~d agL• e"J•nts were signed. The 

•Kreemknta did not change t~c • t a lus of E• ~cdical eefense research but 

ehe~ical w~rfare (CW) defenee to the Aray Hedicnl Department•' t •sked 

b1lities. CW defense wor~ was never aaaigned to USAMU or ita aucce•sor, 

During the CD-21 project, personnel concerned wi:h research 

were aaaigned to WRAHC. Even thoush personnel were aaairned to 

its establishment, ~!BAY.C reoained a" tho next higher headquarters uo:til 

when USAI111 was .assigned to ~be \:nited Statu Ar .. y Hedieal Research and 

lllellt Cotllund (l!SA.'IRDC). ln 1963, USAMU wae internally reorganized to re!lec:t 

the unit dividonal structure "'hich remkiua eaaentially the· eace today. 

In J.uguat 1957, liard 200, WRJ.MC, waa eatabl!ahed at USAMU to provide a 

medical treatment facility fo: all military personnel and to satisfy tr.e 

requirement for an inp4tient facility for co~ducting research atudi~s in 

Project Jhitecoat volunteers. By ;1~c~moer 195i, 110 i'roject •'h!.tec.>st 

volunteers were avail a~le for participati on in r>search programs. !he ~ES 

of the AFEB continued to moaitor the O\"er<l;. effort and reported directly 

to the Ar.y Surgeon General. A ruearch project, deaigned to identify the t. 

fectio~s dosag~s of P. tul~~cns16 crsar.i,:s, b~~an in FY 58 and ~as record&d 
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as th~ fl r~~ r.• search project i:~vo:i.vi:lg iluoGn volunteers (IIBUECOAT) per­

formed &t t:SA..'(IJ . 

Venezuelan Equine Encephalitis (VEE) , the second major project ~s con-

ducted by USAMU in conjunction with the Allied Sciences Division, Biological 

llarfare Laboratories. Animllls infc'cted intraperitoncally showed no sympt0111s 

of disease except a diph.asic .fever curve ..-hich '-'3S detecte,d 2.4-72 hours sub­

sequent to onset in 75% of the animals . tested. Alth~ugh attenuation of the 

Trinidad strain uas achieved in tissue culture, potentially hazord~u11 re­

actions occurred, precludit>z defi~itivc prophylaxis achit:vement. VEE re­

search continutod until 1962, when responaible investigators published a 

research paper on the comparative pathology of the disease as experimentally 

introduced into various animals • . This project did not initully involve; the 

use of ~niiTECO/.T designated volunteers. However, aeveral professional to.embers 

of the USAMU steff actively participated as volunteers in t he studie~. 

During 1964, the ~~izaticn requirements were reasonably established fer 

\~E ked tularemia. The research findings pertaining to '~E and tu-

laremia were followed •rith the preparation of industrial sized lots of 

immunizina vaccine& against these diseases. Since that ti~e, several 

publications have been prepared demonstrating significant findings a~ch as 

the effecte of aerosol age on the infectivity of airbo~ne !· tularer.sis , 

effects of respirAtory acquired!· tulsrensis. on blood checiotry, end the 

effectG of live ettenuated VEE vec.cine on i.ml:lune s:.atus. The use of this 

vaccine .1itb at risl: labo:-utor.· pc.scn..1el provtod Lo be compl.:telr s .. cc.u~fd 

in preventing laloratory ac~uired '~E infections of &)~ptocatic nat~re. 

ln 1969, I:S~ru lias rc:dtosi&natcd the United States Army Medic11i r.esc..rcn 

Institute of Infectious Di~c::ses (I!S/ .. ~I::C) and althcul<h t:ne r.ission was 

generally tr.e sar.e, the ~Uot:ivating ft'rposc "~s .. ae:-cd to re!lect currer:t 
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~- prlic!es r.nd strat~sic plans. The continuin3 ~earch for ch~~oprophyloctice 

vaccine~ an~ i~?rovcd ~~t:lod& fer lhe!r utili~ation was no longer structured 

to ••cet the requirements for BW defense, but was directed lowarc! the cCl1trol 

o: comn~nicable diseases in m6n. I~ November 1969, President Nixon anno~ncea 

several major decisions co:~ceruing 'the use of biological weaponry, rese;nch 

and stockpiles. BW defense (the mission of USAHRIID j~unization and pro­

tective ~e6sures) research is still authorized. This dacision come approxi­

mately at the time of the USAMRIID redesignation. USAMRIID research obj 

and ultimate goals are oriented and planned with the reasonable expectations, 

therefore, that they will benefit the civilian c~mity as well as fulfill 

' military objective. 

Project WBITECOAT. The authorization to allow human volunteers to 

pArticipate actively as research teat subjects provided the basis for a 

betweenArmy and Seventh Day Adventist Church Officials, 

were eade to establish the Seventh Day Adventist (SDA)· Church membership 

a potential re&ource for Pr~ject Whitecoat volunteers. This ~eeting in 

1954 initiated the project that has afforded acme 2200 Se•1enth Day AdventiaU 

the opportunity to participate in continuing research at CSAHRIID, and an 

additional 800 to function as laboratory technicians, ward attendant~, and at 

st>veral ot~er aignificant positions. An official 8tatement of attitu\ie waa 

rendered by the SDA Church indicatinR offical aooroval of the oro1ect 

as planned. The SDA General Conference as well as the ~ Surgeon General 

r ej!arded tl.e se!:V!.c£.6 rendera<! by the v.:!unte:ers in such a ligh! t!:~t a 

colt!llendatory article , publiat.ed !n the official church newspaper on 3 t:ove,!Jer 

1955, openly indorsed the prog~am by both parties. ~e article colorfully 

described the contributior. of each "V."SITECOAT" \o-ith pa::ticular r cferenc.a to 

se~:ice to the country and in~ividual stan~ards of fortitude . Th!.s article, 
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LiS C:I.'Ch n~ ary sinstle ac.t:1on. infltwnc~;t' t~e lht e;-.:. vt :..he; ron~c.:Llttin~ .• 

obJector volunteer llissicn as :!.t ret~ tF.s to t'!i~~l'.IIC. ~, .. ~ S:>A ?roje("t t.'il::.tc­

C.Otlt volunteers have prcviCi.d ti .~ ht"OJ lfcc!ieal JJf"oe!· tn f":-.t • .. "ith an cxt"r~;ncly 

valuatole and irr,.olaccable rt.scurce ant: 11ave p:::.fonKd, witt:out <;UC;~ .... 1~n, ·· r ... yor:d 

the Call ·oi Duty." 

Project "''hiteeo&t volunteers were selectee:! froc pe:-~onnel class:tf:S c1 II! a 

nonconbatants (formerly identified by a .1.. - .... ·V riraft sttltua) durinz their trnic­

ing at Fort Saa Houston. Tvice annaally, the U>aalnnder anG E~<!cut!Ye Of fie~: , 

USAt:J!IID, dona with the Director, National Service Organization for che SDA 

Church, interviewed potential Project >'h1.tecoat volunteers at Fort s .. ~ hc.t•ston 

to select froo those interested to volunteer a gr oup of men tu b~ S>S1tntri co 

the unit. Peuonnel vere oriented ao " group in order that a tot:l:lon underatond­

ing of the general provisions of the prugram >ras in&urt><!. Poter.:ial part!cirar.~• 

••ere then inten-ielo'ed individu11l~y t<' deteillline the co~:;pstib!lity of th~!r r.er.d• 

of conscience and the requirements of Project •'hitecoat. If an individual 

waa~ selc.c.t.cd. his reass:l gr.l1',:-nt orders "'ere ar,notate-d 't: s "ean;3.rkec! ~or t,.'/C 

Project Tsc•• and personnel reports were s1a\il~rly moc!1f1ed. Cccrdi;,:.tion be­

tween the Commander, USAI!F.IID, and the Co=ander, Medical T~ainlng CePtcr t:'TC) 

advised the latter of the 1mp~nd1ng visit and rcqucst4d permission for gro~p 

presentation and personal interviews. 

Ihe above procetft!!'C proved effective Ets lor.g as selective' £.:!rvicc cla3:;if•~a­

t1on (1-A-0) wac proninent dat e !n ll!ilitPry r~corls and the opecial pr~·d5 ~ou• 

of cou,.r.ientious obj'!t:tor status Tl!mai..T''!d in effect. c,.,i ncidc:nt t;ith tl;~ 

termination of the draft wu thf' absence of the re<;d<ct ent :o p~?Vi.~e •• ;ent!fio o.­

tion of conscientious objectors, qioce the c~eo7Y ~ttendent to ~ volu~ te~:: 

~litary fcrce presu:~ed unrestr!c:-ec! as:n ~;n~c..!t polic:ic!'>. The rcs ".. t1on t' f t i":c 

SDA Church concerning the voh.:nte•:>r r\r:D:· is con!- J.; t e:t:- ..,·::r. pt.! i. ; ta :: .:-~r.t.~ ..., !. 

at titu;e: A noncct:.b<ltAnt. sta.t.;.;s trust ce .:;ut:!"al'!:ccd th(.>ir pE.!" !':C" !:I't..'~ ; r !.o r ~" 
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entry inti"\ ~~litary tH•:.rviec. To d<lt;P.., ~ three-year enlistment program 88 a 

"voluntet:r." !':as been llpproVed by the. Dc!?artment l)f the Army. This program is 

nov beins it:"ple!'lented by the Sel~~ti,•e Service System and includes provisions 

for claui(ying a-ll interested candidates as 1-A-Oa. ll'o Project \ihitecoat re­

cr~iting has b~~n effected since the discontinuance of t he draft. 

During the early stages of Proj~r.t '~itecoat (circa 1959) volunteers 

participate~ in several projects, and for the purpose of c~d and control 

the volunteers "'ere assigned to the units enlisted detaclu:\ent. '1\:o huadred 

spacPs were authorized b;• the Army Surgeon General to perpetuate Project wuu'•~• .. 5 

This authorization does appear on the ~A. In that all Project >~itecost 

personnel are required to cemplete 91A-AIT Training, the spaces appear sa three 

line itei!.S on the TDA: E-5, E-4, E-3 91Aa. The number of volunteers required 

was reduced to 172 during 1964. Volunteer projects generally required about 

two months/year of of •'hitecoat'a time. During non-project intervals the 

volunteers performed mission work es laboratory technicians, ward ett~ndantt, 

building syste~a monitor~, and auministrative as~istants in auch a manner that 

the Institute r~lied upon their resources for continuity and perpetuation of 

functions. 

The Depart...mc of the Army officially set forth the spe~ific regulations 

for the co~duct of research studies in subject volunteers with the publication 

of AR 7Q-25 in 1962: Use of Volunteers as Subject of Research. With~ra~el 

fro::> any particular project and, if the individual so desires, fro10 the 'en'tire 

progra10, is guaranteed upon request. llesired proj~cts are reviewed thorougnly 

by the Co:!itlender s.nd ·his staff and fon: . .rce~ to t he Co=r.d"r, t:S~'l!DC, for 

final epp'roval as appropriate. The requ~"~d involvement of high-lev<:!. porsor.ne! 

L~sures the ?ro~er co~duct cf expericents nC~ini!te:~d to h~an research test 

subjects . 
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Of all. agenci~s c.oncerned ai'O<!t the \;eltare of Project \\'hitecoat 

volunteers, it would bt r~8~onablc to "'·~ume th~t lhe Sev~nth Day 1\<l\'"nt:!.sl 

~h~rch would ht>ad \.he Hst, since tl; ,; c•;.: r·-·hchd.r.r, ,,ajorHy of Frojcc t 1·11itr:-

co"t volu>Heers r.r~ rnc,tlbcn: c£ the SDA Church. Since th" initinl nt th.t.de 

~tatc:nent rendered by the SecretP:C}'., G<:neral Conference of Seventh Day Jlc!v~ntlsts, 

the position of the SDA Chu-::ch hcs remained in fn\'Or of Project \,'h!. tecoat and t l:e 

voluntary participation of Adventist inductees. Severalpnpers and items of 

official correspondence have origin:.ted from various levels in the SIJA hiera~<:hy 

unequiVl'cally supporting the reeearch conducted at l' S/J·U\IID. In light of tht 

Adventist doctrin" that pre,;cribc:; t!le stl·ict manner in which the hucun tociy 

should be maintained, the absence of derocatory correspond£-r.ce from the !:IJA 

Church indicates that few compl~i~Ls have be~n fo~·erded to church officials. 

Occurrences such as those reported in so"e periodicels would certnin!y have 

had a deleterious effect on the strcn&th of w'hitecoat volunteers a;&i~;nccl to 

USA~IID if any credence were given those reports. 

§ample Pro~.!'2.'!.!!£:''' '&. The procedures. used to initiatr. ~'".i cont:cl 

the experiments involving ht•r..an volunteere are organized and clisseminated by 

the Secretary, Hedical Division ~nd u:itia.ately become the S'tar,ding Opcratir·b 

Procedures ,;hich the Commander, t:SNJ\IID tdll administer throughout tl:e course 

of an exp~r~ent. TI1e objective, s cope, anticipated risk, and spPcial ci-::cu~­

st=ces surroundinc a p<:<'ject arc p<cp.:rcd Ly the orizineting division ur,d 

::=·t!i -.::t l L'~v!.sic~n secretary ur.d , ~re co!~c.:t:h·cly refflrl'E:d to as the prc·tccol t•f 

t he prcjr.C't:, A rnnster bl€cciing scht.c!ule is incluCPd .:ts a rl'cC'IrC of her.::!tolc-gic;.1 

c!.: ta uccu:-.:u latE:d durins the. e:-:l· ' ri:::er.!.. since varilltions in blC'od chet:::! stry arc 

1: · C~ rtant :in finc.l En~luat::. o~"!t., '!t c p:t.~ tc.•col is r£.ViP.le:ed anG it.nalrzed r: .a 
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""~"'bcrc :md l isned by the Co;;:.-,3ndcr, it i o fon;arded to higher headquarter• 

br final sppr~vul. A c~npre~ensivc dictribution list insures maxtcua ~·~~~·-­

lion of research data and pr~n~t ~~ple~entation of the findings ~y 

divisions. ~1ter the approved ?rotocc · : - distributed, individual 

are selected, notified and inte~vi~wed. The multipurpose interview nt:o,riol .. ,~ 

the volunteers with ~ertinent Pnd required protocol 

consent, co~pletcs tte acministrati~n necessary for admission, and 

health historical records for review. A final selection process based 

scrutiny of individual medical histories results in the identification 

and alternate test s~bjects . This information is provided the Adjutant. 

the health records are screened by the interview~rs, they are returned 

Ward Secretary for filing. Master laboratory. slipa are prepared in aup~:~a~• 

for primary and alternate test sul!jects and forwarded to the Clinical Laboli'IIJI., 

Pathology Division for record adeinistration. 

On the day of admission, a~ission sheets are forwarded to Walter Reed 

Arrey ~:edical Center, Registrar Division. Telephonic notification c! each 

primary and alternate test subj~ct la provided, as the WRAMC Registrar in 

exchange for th·e Registrar nwnbera pertaining to the teot subjects. 

nwnbers are then forwarded to the Ward Secretary. As the admission 

returned by i~c. they are incorporated into the patient 

folder alcng with the admission card, consent atate~ent, and other p••r•:~•~·~lll 

project data. 

Aa the project is compl~ted, narrative summaries 

returned, al~ng with the project chare., to the Medical Division Secretary 

who transmits & copy of tte cvver sh~et to the ~edical Records Li~~:~. 

Registrar Division, ~~C. Project charts, when c~rleted, are filed in a 

records area. Mzster folders containing all pro.1Ec: info 
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ar c prepe! · and rdle<t tk r-=~" of rt.rti.·~p~ting \'Olt.J'tet!rs, a cov;· of the 

pr o tocC'I!# !-U.,lic.a.t ion.B r E.ft.;LCnce~r Ji·~rie~ o f findins s by ell inve.s tiJ;n.tor s, 

r.:trrativc EW"'...JQ.(Jries pert.ainir.t to e ach i ndivi dual and copiee of inf c-:-mat i on 

includc>d i . he ' if '.MRIID Ann~•l itepor: All project information is ~1 ' mate)y 

sucrnrized by the Chief, Medical Divis ion. The Secretary, Medical Division 

extract& descriptive project information from the cover aheets and transcribes 

it into the permAnent, continuing list of USAMRIID research project£ involving 

human volunteers. 

Surm:1arie3 Anc! Source DocuiOents . A list of all atudies involving 

hum<~n voluntears conducted by the US Army !!edicel Ruearch Ins tituu u f In­

fectious Ditecses (USAMRIID) and its antecedents, USAMU nnd II'RAM\1 b found at 

Table 1. the individual medical records of all volunteer eubjecte who participatee 

in ~heae stwliea are on file at USAMRIID as are the recorda of the individual 

projects. 

An attempt has been made to identify all extra-.ural contracu associate 

win. the US~IRIID pro;>,ram sic:e its inception, Table 2 . n1e participaticn cf 

volunteers is indicated as known . Re&ulationa governing routine retirement and 

des truction Qf ·extra-curd contract ucords preclude a definitive st .. te~::ent 

on this a~pect. 

All publications in the open scientific literature relating to h~an 

volunte,;r studies conduct•'d by t:SAMRilD through 1972 ht.ve been listet!, l"eHe 3. 

Si~ce the ~ncc?tio~ of this type cf research efforts ha~e been m4de to insure 

t hat tnfornation of valuP to the general scientific co=unity be published in 

npproprl.atc jol!rnals. 

Vacclnes studies Cevel oped or under <tudy have ~een included in ~ separc.~" 

Est, ':abl e~ -

Source ~at~ri~ls rcl~t~g t o each of the 6u:rar1ea d~scribed abt v~ ure en 

ille at USA:!RIID, fort Detrick, l~ry!a::! . 
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/ }J)DENDUM 

Human Volunteer Recruiting Since Termination of the White Coat Prograa 

Since the end of the draft 1n 1973, no White Coat Volunteers have been 

recruited. Under the original proviaiona of the volunteer Army recruit iat 

regulations conscientious objectors cou1d not enlist in the US Army, thua 

making it imposeible for Seventh Day Adventiat/conacientious objectora to 

participate in the White Coat Program. 

In 1975 the provieions of AR 601-210 were changed to permit persons to 

enliat aa Medical Research Volunteer Subject (MRVS). Thia program 1m-

plemented by US Army Recruiting command produced eix enlistees in 1975. 

During 1976 this program and direct recruitment among 918 Medical Advauced 

&l \\ \\ II) 

:i \ 
II) .... 'D 

"" I-
0\ 

8 .-i 
I 

..:r .... II'\ 

t; 0\ 
.-i 

5 II) 

.... 

I ~ 
Col 

~ 
ro: .... u 

.-i 8 :z; 

; II) H 
Col II: ::s 
~ 

.... 
= ~ 8 t.l 

~ 
H 

~ ~ 

3 3 
"' "' .... 

~ = t.l 

~ § ~ 
Individual Training Students at Fort Sam Houston, Texaa attracted 76 

al 
for the MRVS program. Two additional volunteer• have elected this progr .. ::i 

during January and February 1977. 
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FISCAL YEAR 
AHD PROJ. NO. 

1958 
58-l 

58-2 

}.~ 

60-l 

60-~ 

!.9..~ 

6t-1 

Gl-2 

6!-3 

61-~ 

61-5 

YEAR AHI'I 
PROJ. NO. 

195~-1956 

1956-1957 

TITLE 

Vulnerability of MaD to Biologic Agents/ProJect 
CD-22/Laboratory and Field Assessment of Infect­
.vity of Q Fever (Coxiella burnett!); Efficacy of 
v~ccine; F.ffir.Aey ~i~rapy 

Analysis of ~2 Cases of Laboratory-Acquired Tularemia. 
ObJectives vere 

(!) To evaluate clinical an<l laboratory mani testations 
of the disease and to attempt to eetabliah criteria 
for earlier diagnosis. 

( 2) •ro assess the efficac, or phenol !zed and/or acetone­
~xtrac-tec\ tularemia vaccine in the prevention or 
modification of the diseeoe . 

!lUMBER OF 
VOLU!ITEERS 

91 

~2· 

(3) Tu determine the therapeutic efficacy of tetracyclin~. 

*This is a study of patients conducted during the course of providing medical core. 
'11<e subjects v•re not volunteers but had acquired their tllneaa as a consequence 
of oc~upotionc.J. expo~ure. The vaccines had been given tor accupational health 
protection before the pat.lents came under medical care. 

TITLE 

Evaluation or a Living Vaccine tor Tularemia (LVS) 

·Eval~tion of Rirt Valley Fever Vaccine 

None 

Evaluation of Attenuated VEE Vi-rus Vaccine (TC- 50) 

Evaluation of Attenuated VEE Virus Vaccine (TC-80) 

110. OP 
VOUJNTEERS 
(NON-SO.\) 

21 

3 

(16) 

(13) 

Ass~ssment of Respiratory Immunization vith Tularemia Vaccine (LVS) 17 
( 7) 

Evaluation of WEE aud VEE Titer• in Men Immunized vith Attenuated 
VEE Virus Vaccine (TC-80) vith Gubaequent IM Challenge of 5 vith 
Virul.,nt VEE (20) 

Lva:untion of Serological Reaponaea to Attenuated VEE Virus 
Vaccine (TC-80) and WEE and EEE Vaccines 

Evaluation of Attenuated VEE Virus Vaccine (TC-80) as Therapy for 
Variou.• 14a.l.ienancl es and L)'lllphomas 

Evaluation of Attenu~ted VEE Virus Vaccine (TC-80) 

K-1-2 

( 5) 

(12) 

5 
(13) 

HOSPITAL 
D~YS CO!I1il. L::A 'iE 

17 0 

-co 
0 

-co -



!. 

YEA!l AND 
PHOJ. NO. TITLE 

!22!. ( r.ontinued) 
Vaccine (TC-60) 

61-6 
(Vtift 61-A) 

61-7 
(wn~ 61-1 

61-6 

1962 

62··1A 
f-2-1 

62-:! 

62-3 

62-'· 

"2-~ 

6'l-'( 

62-6 

6?-~ 
C"•un 98) 

Y~All AND 
PROJ. NO. 

Evaluation of Attenuated VEE Virus 

Respir~tory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-S4, 

for Man (30-min) (61-TE-1462) 

Evaluation of Attenuated VEE Virus Vaccine (TC-60) 

Evalu,.tion of Attenuu~ed VEE Virus Vaccine (TC-60) 
Respiratory VirulLnce of Aged Aerosols of Pasteurella tularensis, SCHU-S4, 

for Man (60-min) (61-TE-1519) 

Respirator:r Virulence of Aged A"rosola of P&steurel1a tularenais, SCHU-S4, 

for ~1an (18o-min ) (61-TE-1519) . 

AsneS811't!nt of Ro;spiratory l!ml'uni?:stion vlth Living Tularemia V&ccine (LVS) 

A~uin3t Q,a\lenge vith Pasteurella tularensis, SCHU-S4 

Evaluation of Attenn,.tcd VEE Virus V&ccine (TC-61) 

lo;valuati•m of AttP.nuated VEE Virus Vaccine (TC-61 ) 

Respiratory Vi1~ence of Aged Aerosols of Paoteurella tulareoais, SCHU-S4, 

for Man (120-min) (62-TB-1564) 

EvnlulltiO:l of R<!bnmunhatl.on vith Attenuated VEE Viru& Vaccine (TC-61) 

r;,tin:at ion 0 £ l!uman 1mmugl %ing Dooe of At• enuat"d VEE Virus Vaccine 
(TC-61 , 10- , lo-5, 10- ) 

TITLE 

126? (Continued) 

NUMBER OF 
VOUJIITI:."ERS HOSP 

(11011-SDA) DAYS 

6 13 

15 

6 
( ~) 

( 6) 

6 20 

fl 14 

20 17 

( 7) 

(13) 

6 15 

( 4) 

6 

ICI.IMilEII OF 
VOLUNTEER3 H~JP 

(NON-~DA) DAYS 

62-10 Evaluation of Interference of ResponsP to Attenuated VEE Virus Vaccine (TC-61) . 36 

63-1 

63-1A 

63-2 

63-21\ 

63-3 

63-4 

63-5 

63-6 

63-7 

63-6 

by Yelle~ Fever Vaccine (17-D) 

Respiratory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-S4, for 
Man (160-min) (62-TE-1629) 

Evaluation of Attenuated VEE Vaccine (TC-93), ND-4 

Ev~luation of Attenuated Tularemia Vaccine (LVS) , NDBR-101, Lot 2 

~valuation of Attenuated Tularemia Vaocine (LVS), NDBR-101, Lots 1-4 , 6 

J:.'vo.luation of Metabolic Changes in Immunhed and Nonimmunized Man Exposed to 
an Infectious Dose of Paoteurella tularenais, SCHU-S4 (62-TC-1684) · 

Respiratory VirUlence of Aged Aerosol• of Pasteurella tu1arensis, SCRU-S4, for 
Man (120- min) (62-TE-1713) 

Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lot 1 

Evaluation of 1- yoar Storage Stability of Tular~mia Vaccine (LYS), 
NDBR-101, Lots 2 and 4 

Evaluation of Attenueted VEE Virus Vaccine NDBR-102, Lot 4 

Detcnninatlon of Hum9.ll ro50 of Attenulltec! VEE Virus Vaccine (TC-93) ND-4 from 
N~t1ona1 Vrug Co. 

K-1-4 

(l3) 

17 

33 
( 6) 

?0 

8 

( 8) 

20 

2 
( 7) 

42 

16 

21 

COIIVL 
LEAVE 

0 

0 

0 

0 

" 

0 

CO!IVL 
LEAVE 

0 

0 

5 

0 

..... 
co 
t-.;) 



YEAR AIID 
PRO..T NO. TITLE 

1961 (Continu,.d) 
6J-9 Evaluation or Att,.nuated Tularemia Vaccine (LVS) , NDBR 101-2 

6J-10 

63-11 

64-1 

6lo-2A 

64-3 

64-4 

6h-5 

61o-6 

64-'7 

61o-d 

YJI!A.R MID 
PROJ. NO. 

Evaluation of Susceptibility of Volunte,.ra Previously Infected vith Tulare~ia 
(Respiratory) to Reinfection by Aerosoli•.ed Pe.cteurella tularensis 

Evalu~<tion of Attenuated Tularem'ia Vaccin (LVS), NDBR-101, Lot 3 

Evaluatior: of Metabolic Changes in Normal Humans wloh Hyperthermia Induced to 
Mi1nlc •.he First Day of F'ever in Acute Tularemia 

E,·aluation of Attenuated Tulare14i& Vaccine (LVS), NDBR-101, Lot 4 

Evaluation of Attenuated VEE Virus Vaccin" (TC- 83), Lot 3-2 

Classifiee Project 

Classifi"d ProJect 

Classified ProJect 

Eval•~tio~ of lntermtttent and Continuous Tetracycline Prophylaxis in 
Respiratory Tularemia, SCRU-54 

Evaluat.ion of At.t.,nuated 'l'ularetnia Vaccine (LVS)' NDBR-101, Lot 6 

F~aluation of Metabolic Chang,.8 in NorLSl Humans with fever Induced by 
Bacteri a1 Endotoxin 

lev~< I ualion of P<>r•onnel E>rposed to " Pat.ient vith Bolivian H~morrhagic Fever 

'tiTLE 

1964 (Continued) 

64-10 Evaluation of Metabolic Changeo in Humans during Induced Q Fever (63-TE-1823) 

61o-11 

64-12 

64-13 

64-14 

64-15 

61·- 16 

64-18 

Evalua_tion of Metabolic Chang"s in Humans during Antibiotic Therapy 

Evaluation or Interaittent Therapy and a 28- Day Prophylactic Course or 
Tctracyc~ine in Respiratory Tularemia 

Evaluation of Atte~uated Tular,.mia Vaccine (LVS), NDBR- 101 , Lot 1 

Eval•~tion of Metabolic Changes in Noniml4unlz~d Man Expos"d to an Infectious 
Dose uf Pasteurella tularenais vhil" on an Animal Protein (as opposed to a 
vegetable ·protein} Diet 

I::v-.luation of Two Courses or Tetracycline Therapy and a 14- Day Course of 
T"tracycline Prophylaxis in Respiratory Tularemia 

tva1uation of Metabolic Changes in Humans during Induced Sandtly Fever 

Respiratory Virulence of ~..a Aerosols or Pasteurella tularenois , SCHU-54, 
for Man (18o-min) (6q-TE-1907) 

Evaluatioc or At'tenuat:..a Tul&rellia Vaccine (LVS), lfDBR-101, Lot 2 

65-1 Respiratory Virulence of Aged Aerosola ot Pasteurella tularensis, SCRU-Sq , 
tor Man (18o-min) (64-TE-1907) 

6~-2 Evaluation or Clinical and Serological Responses or Volunteers tn Phase I 
Q Fever· Vaccine 

65-3 hValuat1on of Clinical on~ Serological Reapons~3 or Volunte .. rs to Phase I 
Q Fever V'lccin" 

IC- 1-6 

:rJM'!ER OF 
VOLUNTEER!; 

(IION- SDA) 

(11) 

( 9) 

8 

5) 

1 
( 6) 

\) 

h) 

( ~) 

2?. 

( 11) 

8 

T 
(1:) 

truMBitl\ 0>' 
VOLUliTEPJ'tS 
(NOll-!lDA) 

II 

24 

( 7) 

7 

1?. 

II 

8 

( 3) 

8 

6 

IIOSP 
DAYS 

2) 

2l 

30 

!lOOP 
now~ 

42 

27 

ql 

3L 

42 

]l: 

16 

17 

•::O.'I'.'L 
LF/.VF. 

12 

13 

13 

CO.WL 
I.&\ 'liE 

19 

13 

12 

lb 

13 

L6 

3 

5 

...... 
c:o 
c:.n 



YEAR AND 
l'RQ.J. NO. 

r 

TI'l~ 

l 265 (Continued) 

65-4 Evaluation pt Attenuated Tularemia Vaccine (LVS), HDBR-101 , Lot 3 

65-) 

65-6 

65-7 

65-8 

65-9 

65-tO 

65-11 

G5-12 

65-13 

65-13A 

65- 14 

65-15 

YEAR AND 
PROJ. KO. 

Evaluation nt Tetracycline Therapy and Prophylaxis in Respiratory Tularemia 

Evaluation of Individuals Follovi~g Accirlental Respiratory Exposure to SEB 

h'valuation of Attenuated Tularemia Vaccine (LVS), ND!lR-101, T..ot 4 

Evaluation of Attenu~ted Tularemia Vaccine (LVS), N~BR-101, Lots 2 and 4 

Ev~uation of Attenuated VF.E Virus Vnccine (TC-83/3-2L3) 

Ev~UAtion of Metabolic Chw1ges in Human• during Graded Reduction of Dietnry 
Intake or durin~ Lov Dose Corti•ol A~iniwtration 

EvaJ uation >! Tetracycline Therapy in Respiratory Tularemia Due to SCIID-S5 Strain 

Evaluation of Clintcal and Serological Responses or Volunteers to Phase I and 
Phase II Q Fever Vaccine 

Evaluation of 3-year Storage ~tability of Tularemia Vaccine (LVS) , NDBR- 101, 
Lots 2 and 4 

h'val...,.tion of M,.tnbolic Changes in Immunized SubJects Exposed to Infectious 
Doses of Past~ tularf>nais 

Viremia 'leterminatiocs in Hwne.ns Vaccinated with the RecOillllended Iwnt.nizing 
Dose of VEE Virus Vaccine, Live , Attenuated (TC- 83/3- 2) 

Class1 fied i'roject 

TITLE 

NUMBER 01' 
VOLUNTEERS HOSP 
(NO~-SDA) DAYS 

(. 7) 

22 

(15) 

(12i 

20 

(191 

6 

8 

16 

14 

3 

( 4) 

36 

27 

34 

11\JMBER 01" 
VOLUNTEERS ROSP 
(~ON-SPA) DAYS 

~ (Continued) 
65-16 . Evaluation and Comparioon of Eft1cacy of Phase I and Phase II Henzerling Rtratn 18 

q Fever v~ccinec Against Challenge with the AD Strain (Phase II) Q Fever (65-TE-2033) 
26 

65-17 r.lRssified Project ! ) 

65-18 Classified ProJect 10 

1966 

66-1 Evaluation of Tetracycline Prophylaxis and Therapy of Respiratory Tularemia ln 16 35 
Volunteers 

66-2 Classified ProJect 10 3 

66-3 Classified Project 3 2 
(1) 

66~1o Clnesifled ProJect ~ 2 

66-5 Cl .. ssiried Project :;, 2 

66-6 Classified Project 
,_ 3 

66-7 Class11'ied Project 3 4 

66-l' Classified ProJect 4 5 

66-9 Clasaified Project 4 5 

G6-l0 Ctaasified Project 5 

66-11 Classified ProJect 3 

66-llA Clsti"ified ProJect 

66-1:' Classl!'1 ed l'ro.1ect 4 

K-l-8 

C.Oll'li. 
LEAVE 

Jl 

'. 
'> 

i5 

14 

l5 

l 

l 



( 
YEAR AND 
PROJ. NO. 

I 

TITLE 

1966 (Continued) 

66-13 Evaluation of Effects of Respiratory Tularemia on Task Performance of Volunteera 
(BEID-2) nnd Tetracycline Therapy of Respiratory Tularemia in Volunteers 

66-14 

66-15 

66-16 

66-\7 

G6-lli 

!267 

67-' 

67-? 

Inve3tigation of Clinical Effects of Attenuated VEE Virus Vaccine in Volunteers 
(TC-ll3/3-2L3) 

!nve~tigation or Clinical Effects of Attenuated VEE Virus Vaccine in Volunteers 
(TC-83/3- 2L3) 

Determination of the Effect of Diet Upon Norcal Periodicity or Wbole Blood Amino 
Acids Jn lfumanu 

Classified Proj eet 

Clnssi fled Project 

ClRssifled Project 

Ev&luation by T!Wk Pe•·fonnance or Respi:-atory 'l'ulare:nia !n M&n (BEID-3) 

Study of Wbole Blood Amino Add s 'in Norma1 Adult Ma.le Subjects 
2A 
21l 
2C 
2D 

NUMBER OF 
VOLU!I'IEERS !!OS P 
(ION-SDA) DAYS 

16 

2C. 

2(1 

6 

10 

8 

10 

10 

6 
24 

6 
10 

9 

13 

8 

5 

23 

6 

22 
10 

YEAR AND 
PROJ . ~10 . TITLE 

tc\JMBER OP 
VOLUIITF.ERS 1\0SP 
(~ON-~DA) DAYS 

1967 (Continued ) 
67-3 Prellmin&r; Evaluation of Plague Vaccine, Live , Attenuated (Strain EV-76-WR, 

67-lo 

67-5 

1968 

68-1 

68-2 

68-3 

68-lo 

68-5 

68-6 

( 

Freeze-Dr! ed, Lot 1) 
(:U\) 5 X J03 
(1B) 5 X 10lo 
(lC) 5 X 10

6
5 

(l D) ~ X 10 
(lE) ~ X 10~ 
( 2A) ~ X 10

7 
5 6 

( 2B) 5 X 10 Rei.lllliUlDiZation of 5. X 10 and 5 X 10 

Evaluation of Metabolic and Biochemical Responses to Immunization vith 17-D Strnin 
Yellow Fever 

Evaluation of Metabolic and Biochemical Responses to Immunication with 17-D Gtrain 
Yell ov Fever 

Acceptability Study of Eaetern Equine Encephalitis (EEE) Vaccine, Tiosue Culture 
Origin, [.c,t 1-1966 

Evaluation or Metabolic and Biocheslical Responses to Immunization vith 17-D Strain 
Yellow Fever 

Evaluation or Metabolic, Biochemical and Serological Responses t o EEE Vaccine 
Inactiva-ted, Tissue Culture Origin , Lot 1-1966 

Evaluation of Behavioral, Metabolic and Serological Responseft t o Infection vi th 
Sandfly Fever Virus, 3icilian Rtrain (Task Performance BEID-lo and 5) 

Evaluation of 5-year Storage Stability of Tularenin Vaccine, Live , Attenuated, 
NDBR-101 , Lot 4. P~ I. Im.unization . ~art II: Aerosol Challenge 

Evaluation of Reoponse-to Immunization vlth' l7-D Strain Yellov F~ver 

!!.'valuation ot' Circadian V.u·iation in Tyrosine Metabolism i n the Human 

.<-1-10 

6 13 
8 IO 
6 9 
(, 9 
6 9 

10 8 
10 8 

10 15 

12 15 

( 6, 

12 

20 Groupi 11 
GroupJI 15 

20 Group! 17 
Groupii 1!1 

20 21 

1~ 16 

13 12 

rnrJI 
LEAVE 

15 

5 

15 

11 . 6 

13 
1 
1 
3 

11 
9 
9 

7 

10 

15 

6 

10 

..... 
tO 
00 

..... 
"' tO 



YUll AND 
PiiW. NO. TITLE 

196.~ (Continued) 

68-7 Compar ison of Blood Levels and Urinary Excretion of Chloromycetin8 and a 
Generic Pr~paration or Chloramphenicol 

68-8 E\•aluation of Clinical aud Biochemical Responses to Attenuated VEE Vaccine 
(TC- 83/3; 2L6) 

68-9 Evaluat.ion •>f Response of Volunt.,ers to Adenodrus Vaccine, Live, Oral, Type 7, 
!~t l6CV-Ol00 (L-AV-7) 

69-2 

~?-3 

69-4 

6')-'( 

Evalu11t1on of Clinical and Biochemic!'l Rl!aponsea tc Atte11uated VEE Virus Vaccine 
(TC-63/3-2L9) 

Acc~ptnbility 5tudy of WEE Vaccine, In~ctivated, Tisaue CUlture Origin, Lot 1- 1967 

Evalusticn of WEE Vaccine, Inactivated, Tissue Culture Origin, Lot 1-1967 

Evaluation of ~ Vaccine, Inactivated , Ti•sue Culture Origin , Lot 1-1967 

~Nal.uotlCJu or VEE Itn~~~.,mc Globulin { Hu:npn' in Volunte~rs 

Ev~lu~tion of ~ombine~ EEE (Lot 1-1966) and WEE (Lot 1-1967) Vaccines, 
Inactivated, Tisaue Culture Origin 

Enluation of Factor• Aff.,cting Serum and Pluma to be Uoed in Qua'1titative 
Electrophoretic Studiea of Lipoproteins and G1ycoprot.,ins 

!IUlmER OF 
VOLUNTF.EP.S 
(NOII-SDA) 

2:? 

20 

24 

24 

( 6) 

19 

6 

30 

20 

Evaluation nf Human l<espon.-• tCl Simultaneous Administration of Liv" VEE Vaccine 20 

rEAR ll!fD 

PROJ. 110. 

(NDBR- 102) and Combln.,d, ·Inactiv.,ted EEE (Lot 1- 1966) and WEE (Lot 1 -1967) Vaccines 

Accept~tbi 1 i~.y Study or 'll t't Valley Fever Vacci ne, F'ormalin- Inacti vat"d , 'fbsue 
Culture Origin . NPBR-103 , Lot 6 

TIT!.F. 

12§2. (Continued) 
Fev"r Vaccin., , Formalin- Inactivated, 69-10 Evaluation of Uuman Reaponae to Rift Valley 

Tiosne CUlture Origin, NDBR-103, Lot 6 

!21Q. 
70-1 

70-2 

70-3 

70-'• 

70-5 

70-6 

70-7 

70-11 

Innuence Or Sandrl~ Fever on Work Performance (BEID-6), Muscular Evaluation of • 
Function ar,:l S"lectea Laboratory Measurements 

Selectt·cl Clinical Laboratory M"asurementa in Humans Infected vith Sandfly F'.,ver 

Virus 

Evaluation of Lipid- Vitamin Changes Duriut< Sandrly Fever I nfection 

vaccl ne, Inactivated·; Dri ed, Tissue Culture Acceptability Study of Chikungunya 
Origin, ~t E-20 

Evaluation of Chikungunya Vaccine, Inactivated, Dried , Tissue Culture Origin, 

Lot E-20 

F.valuation of the Serological Respona" in Volunteers to the Administration of 
Combined Ea~tern and Wpat"rn Equin" Encephalitis Vaccine 

V 1 t t th" Administration of EvHluation of the SeroloBical R"apcnses of o un e"rs o 
?lague Vac~in" U.S.P. (E Mediua) 

Multiple Task Performances in Humane Inf.,ct"d vith Sandrly F"ver Virua and 
Administ.,rrd Symptomatic Tr"ataent BEID-7 

Evaluation of Lipid l~taboliam during Sandf1y Fever Infection 

( 31 

20 

10 

e 

5 

( 6) 

20 

16 

29 

1~ 

5 

HOSP CON\'L 
DAYS LEAVE 

5 3 

20 l3 

28 11 

19 12 

13 6 

12 

12 

~:AV£ 

9 8 

18 12 

1? 9 

P8 .'a 

11 .-0 
l'o.:) 
0 
~ 

19 13 

29 



Y}:JL'l M'l 
PROJ. MO. 

!2ll (Continued) 

TITLE 

!lUMBER OF 
VOLUNTEERS 
(BO!I-SDA) 

71-2 Eve.luation or Volunteers of Adenoviruo Vaecine, Live, Ore.l , Type 21, Lot 16c1X-01201 15 

71-3 

71-4 

Eve.luatioo or Human Metkbolic Reoponseo to the 17- D Strain or Yellov Fever Vaccine 

"(1- 5 

!2E 

Acceptability Study or Eastern E~uine Encephe.litio Vaccine, Inactivated , Dried , 
NDBR 104, Lot 1, Run 1 

Evulu~tion or Eastern.Equine Encephalitis Vaccine, Inactivated , Tissue Culture 
Orlgin , NDBR 104 , I~t 1, Run 1 

72-1 Infectivity of Human Plkallla Presumed to Contain Sandrly Fever Virus 

72-2 Chemical Ane.lysis of Blood and Urine Collected Under Standard Conditions 

72-3 Median Inr>ctive Titer or Sandrly Fever Virua in a Pool ot Human Plaama 

72- 4 Aasociated Adminiotrntion to Volunteers of Venezuelan Equine Encephe.litio 
VRCcine, f,ive , Atten11ated and Yellov Fever Vaccine , 17-D Strain 

72-5 Responses or Hoot Carbohydrate ~etabolism During Sandfly Fever 

19"13 

73- ! Prophylaxis or San~f1y Fev~r 

!IO!Il:! 

.!ill. 

( 4) 

1 

21 

2(1 

3~ 

1<' 

18 

7r,-l Acceptability St•ul.f ot \/estern Equine Encephe.l~e1itio Virus Vaccine , Ina;tivated, ( 6) 
Dri"d, MNI.BR 106, Lot 1. 

YEAR AND 
PROJ. NO. TITLE 

&-1\U 

1'1\JMBEJ\ OY 
VOLUNTEETIS 

(l!ON-5DAI 

1212 (Continued ) 
75-~ Evaluation in Vo1unt~ers or the Activ.,-Rosette-Forming Lymphocyte Teat ao an Assay ( 9) 

75-3 

75-1>.. 

!ill. 
76-1 

76-2 

76-3 

76-5 

76-6 

tor Previous- Immunization to Tularemia 

Persistence ot Venezuelan Equine Enc~pbalitis Antibodies Folloving Vaccination ; i 
vith t he Live, Attenuated, TC- 83/3- 2 VEE Vaccine rot~er ~DAs 

~~berculi~ Skin Test Antigen in Man and its Effect on the Active- Rosett-Forming ( 9) 
l..)'lllpbocyte Test 

Proposed Clinical Evaluation of Rocky Mountain Spotted Fever Vaccine , Formalin­
Inacti va{.ed SS Strain, Chick Embryo Cdl Origin, Lot 1 

Acceptability Study of Venezuelan Equine Encephalomyelitis Vacci.ne , 
In•ctivat.,d, Dried, MNLBR 109 , Lot !lo. C-84-1 

R->juvenatlon and Prf'servation orE· ~ (Chesson Strain) and Assessment of 
Blood Schizontocidal Activity ot Mefloquine HCl (WR 142, 490 ) 

Imrnunizatlon of At Risk USAMRDC (Fort Detr ick) Laboratory Workers with Monovalent 
Inf:uenza A/Swine (~/Nev Jersey/8/76) Virus Vaccine 

12 

( 6) 

( l) 

J.69 

Reactor,enicity and Antigenicity of Influenza Virus Vaccines: Bivalent A/Victoria/75 
ru1d A/He;~ Jersey/'16 o.nd Monovalent B/Hong Kong/72 17~ 

Reactogenicity or \/estern Equine Encephalomyelitis Vaccine, Inactivated, Dr ied 
Lc;t 2-1974 

J:-1-14 

6 

HC. 
DAYS 

34 

10 

7 

!11 

13)5 

1~lot 

22 

CO!IVL 
LEA11E 

J4 

7 

9 

3 

91• 

13)l 

1611 

COf'VL 
l.EI\VE 

20 

1:-:l 
0 
1:-:l 



DA-18064-404-CML 
474 

DA-49-007-MD751 
(V) 

DA-49-193-MD-2867 
(V) 

DA-49-193-MD-2125 

DADAI7-70-C·0107 

* Oh1o State Univ. 
(V) 

Univ of Maryland 

National Drug Co. 

DA-49-193-~ID-2398 Johns Uopkine U. 

DA-49-193-MD-2428 Chas Pfizer & Co. 

DA-49-193-HD-2528 Tufte Univereity 

DA-49-193-M0-2533 MIT 

TABLE 2 

EXTRA·MJRAL MEDICAL RESEARCH CONTRACTS 

U.S. Army M~dical Research Institu~e 

Of Infectious Dieoaaea 

Ft. Detrick, MD 

Early diagnosis of infec.tious diseases 

Studiea of Rift Valley fever, related 
viruaea and tularemia 

Pathogenesis, detection, prevention and 
treatment of infoctioue diseaaea of 
military importance 

Eatabliah and perform a research program 
on a aoriea of biological• 

Development of special biological products 

Inveetigstion of immunological aspecta of 
group 8 arbovirusea 

Preparation and evaluation of staphylococ­
cal enterotoxoids 

Biochemical studies on bacteria and on 
latent agents 

Studiea of biologically active agents 

J:!l\ 55-
De c 58 

Jul 56 -
Dec 65 

J an H 
Jl<)V 75 

Jul 60 -
Jun 70 

Jt:l .,0 -
Curren.:. 

Fe~ 63 -
Y.ay 74 

iiay 61 -
.\pr ~7 

r.'ov t3 -
(let 67 

Jan 64 -
J3n 67 

DADA17-6~-C-8U60 Northeastern Jnn· ~& -
F~b 72 

OA-49-193-H0-2534 HIT Effect of diet on the relative levels of 
prote: n synthesis in various tiaauea • 

Feb 
Jan 

*while aped fie contract documentation could not be found, 
donee tha~ a contract did cxlat •t leaet at\ early sa 191' 

. at Apveudix 1. / 

\ Jt-2-1 

it appears from l'i!View of aasocht~J correspon­
with Ohio State Univerai ty. A<ldi tional details 

64 
66 

-

tv 
0 
c:.ro 



nA-49-193-)U)-2553 8randels llniv Viral and bacteri.sl induced alter,tiona of 
cellular and t'n&ymtc component~ during the 
early phases of infection 

DA-49-193-HD-256C HIT Infection and nutrition: mechanisms of inter­
action 

DA-49-193-HD-2567 U. Louieville Behavioral effec ts of intectious diaeaaea 
(V) 

OA-~9- 193-MV-258~ liT Rc~earch Inat. Research in aerosol immunization 

OA-49-193-MD-282~ Cordle Corp Virus detection by fluoreacence polarization 

DA-49-193-HD-2823 U. Cincinnati Hoat paraaite interactions in experimental 
aystema 

DA-49-193-MD-2882 

OA-49-193-MD-2589 

DA-49-193-HD-2J97 

l!A-49-193-MD-25911 

DA-49-193-HD-2599 

DA-49-193-MD-2~04 

llA-49-193-MD-2630 

DA-49-193-MD- 2670 

DA-49-193-HD-2674 

DA-49-193-MD-2679 

~-49- 193-HD-2694 

DA-49-193-MD-2724 

DADA-17-67-C-7073 

nADA17 -67-C-7102 

DADA17-68-C-8073 

DADA17-67 ··C-7145 

OAOA17- 68-C-8079 

UAOA17-68-C-8125 

llADA17-67 -C-7109 

I>ADAI7 -68-C-8131 

U. of Tenneasec 

Wietar lnet. 

Ha~ard School of 
Medicine' 

Georgetown Un1v 

Johns Hopkin• Univ 

Hood College 

11~ Rese~rch Inat. 

L01118 Linda Univ 

Wadaworth Vet. Hoep 
Loa Angelea, Calif 

Collaborative Rca . 
Inc 

Rutge~a Univ 

u. of Tcnneaaee 

Univ of Michigan 

Univ. Cal ifornia 

Univ. Vermont 

Metabolic change& in animala following 
specific bacteria~ infection 

Influence of deuterium oxide on biological 
systems 

Separation and characterization of antigena 
of Rickettaia tauteugamuehi 

The metabolic effec t& of fever and infec tion 

Studiea of cellular defenae againat infection 

The atructure nf bacterial cell walla aa 
affected by antibiotics 

Susceptibility to infection in irradialod 
animals ' 

Virue-hoat relationahipa in gnotobiote& 

Rapid diagnosis of bacteremia 

Studies of inhibition of viral multi ­
plication 

Biochemical changea in avian tiaauea 
during the bioenet"gatica of infection 
and the incubation period of diaeaae 

Studies on intracellular bacterial 
paraeitca 

Management of anilll&l cell culture& for 
fermentor pro4uction of virus vaccine• 

Mode of action of ataphy.lococcal entero­
toxin B 

liT Reaearch Inot Reaearch in ta ... unization with soluble 
Viral antigen& 

Chaa. Pfizer Inc Large acale production and evaluation of 
ataphylococcal enterotoxoid B 

Univ. Florida 

EG&E Inc 

Science Spectrum 

Pathology of experimental enterotoxemia 

Rapid identification of aicroorgani811lS 
uaing light- acattering technique& 

lt-2-3 

Jun 64 -
Jun 70 

ita~: M -
Jl\11 72 

Jun 61• 
Jut 67 

<kt b5 -
!:ep f 7 

O•:.t. (· l -
:; .. ,.. t l 

!'•l: (") 
h.: : l 

.• ·r· F.S -
l'l~y 66 

A'-:1 t./o -
Auf: 66 

Ju 1 64 -
Jul 67 
Jul 61> -
J un b7 

Jun 64 -
May 63 

,Tul 6_. -
Oct 67 

Sep 6~ -
Aug 66 

Oct 64 
Sap 1>6 

J.:tn 65 -
Scp 69 

J1<n 65 -
Cu rrent 

Apr 65 -
Mar 69 

Jan 67 -
Aug 69 

May 67 -
l'<ov ft7 

Jan 68 -
Jul 72 

Aug 67 -
Jul 69 

Feb 68 • 
Fl'b 70 

So,p 68 
•:ay 71 
Apr 67 -
Apr 68 

Apr 68 -
Oct 71 



DAnA17-68-C-8080 Ohio State Univ Early diagnoda of infections diaeasea 

DAUA17-72-C-2151 

DADA17·73-C-3098 

W. Va. Univ Med 
Ctr 

Yale Univ. Sequential immunization of spider monkeys 
with three group R arboviruaea: Yellow 
!ever, Langat, and Dengu~-?. 

l'roj!lct Order 4604 Veterams Admin. 
lloap., Pittsburgh ' · 

OADA17-72-C-2161 

DAMD17-74-C-4079 

DAMDI7-74-C-4095 

OADA17-73-C-3090 

DAI'IH7-74-C-4007 

DAtmlJ-74-C-4012 

DAHDI7-74-C-4112 

DMIIlll-74-C-1•025 

DAMOlJ-74-C-4047 

DAtm-17-74-C-4057 

DAMD17-75-C-5041 

· Medical College 
of VA 

Bllylor College 
of Hedicine 

Johns Hopkins U 

W~shington State U 

Wyeth Laboratories 

Role of cyclic nucleotide& in the regula­
tion of lymphocyte transformation 

Investigation of attenuated strains of 
group A arboviruaes 

Muscle composition in infection 

Adjuvant e!!ects on immune reaponsea to 
biological agents 

Studica of the antigenic composition of 
Coxiella burnetii 

An investigation of !· ~ enterotoxin• 
... 

Pan American Health Program for preparation of immune globulin 
Organization against Bolivian hemorrhagic fever 

Northwestern Univ. 
Medical School 

Viral vaccine immunogenicity to hoat cell­
mediated 11nd hun•oral trmnme responses 

Univ .>£ Notre 
Dame 

Stanford Rea. Inat. 

Johns Hopkins Univ. 

Johns Hopkins Univ. 

Development of a colony of germ free hama­
ters as a biomedical reapons~ 

Field ionization maaa spectrometric rapid 
diagnoaia in infectioua diaeasea 

Radiometric methode for rapid diagnoaia 
of viral infection 

Sep 68 -
Jul n 
.lu i n -
Hnr 75 

Hay 7:1 -
May 15 

Jun 74 
H.ty 76 

Jul 1!. 
Dec 75 

J •tr':. ~ -
JJec ]f. 

J.Jl 7+ -
Curreat: 

Apr 73 -
Ccrren:: 

Aug 73 -
Current 

Jul 73 -
Jun 74 

Jun 74 -
Current 

Oct 73 
Jul 74 

Dec 73 -
Current 

-

Jun 74 -
Dec 74 

Feb 75-
Current 

tV 
0 
00 
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REPRINTS 

!!_._1. ARMY 11EDICAL RESEARCH INSTITUTE OF INFECTIOUS DISEASES - --
"Involving Whitecoat Volunteers a$ Human Subjects" 
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Appendix I to Annex ~ 

OHIO STATE CONTU.CT \'OLt-:'iTZC:R STUDJ~S 

1. Significant oppos.:.tion existed to the extraoolation of <~:~ta fro .o 
animals to man and it was deemed ~acesshry to o~tain data by direct 
challenge of tt>an . Therefore, by 31 July 1952, the Cheni cnl forps 
had issued the directive QU.RJ:-JI-2. 729.3, subject: "Use of Hunan 
Subjects in Hazardous Tests." 

2. The fhst formal action regarding microbial challene" cf volunteerG 
wac 26 }iareh 1953. 

3. A plan, apparently prepared at of 9 October 1953, ;or the rcspi~~tory 
challenge of 1118n with Franciselln (PastPul·clla) tulerensis was fon~ardcd 
to the Secretary cf the Army on 21 Janu~y-:l9S~ 6nd--a~proved by hiQ 30 
March 1954. 

4. Contract negotiations were then initi~ted and culminated on 21 
January 1955 in a ai~ned contract (DA-18-064-C!~I.-Z~55) with the Ohio 
State Research rounda~ion and Dr. Samuel Sn&~Bw as the respcnHiblP. 
phyllician. 

5. On 31 January 1955, ilr. A. G. l·'eduo 'Was appointed Project Officer 
by the Aas't Secretary of the Anny. 

6. l!esed on evidence fron re~r1 r r.tuty cl•cll enges of rxmkcys and guinPP 
pigs, the planned respirnt~•Y er.pobure of volunte,r& 'W88 rEassessed 
ond it was elected to perform aeroaol chall enses only if the results 
from intradermal inoculation were not prohibitive. A r evised plan Prd 
contract entitled "Plan for Assessr.:.:nt of r.n Agent" was sent to the 
Secretary of the Army on 1 April 19;5 and approved by him 24 June 1955. 

7. Intradermal testing was conpleted in .:~n11~ry 1957. 

8. To accompl!A~ the re;piratory phc.se of t.hf' contt:act, it was ne-:'esssry~ 
based cr. joint egreement bet· .. ·~en TSC(' r.ntl : 1.~ r.~.icf Clter.~icol Officer, 
dat~d Zl cebruary 1956, to appoint a reto cc:rracl oificcr; on 27 
Septe111ber 1957, CO!. i\n. D. Til,e=tt ,..;:,s de~i<;nnted Project Officer in 

relief of Dr. wed~. 

9. The results of the intre:utane;,•.•:. a:-.d ·e~;: ir3t:lrv .:t.aller.~es "ere 
reported in the open J iteretuTe in H6l and l:~Z. Six publication~ 
re&ulted and a copy of eac;, !.E. atu,c·hcd (i'.:.fcrc:~.;;cs 1-6) • 
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t:~ITiKit,;, {' "'-" ' t!~o1 Ar.:iri1·c-r o/ {ttl,f'Jfr:tl ;\/ctlkirc1 
• &.u1 lt;4/, Vc •. /1.';', fft. I)XIJ.,.IJ/ 

Cot.'""!Jhl '"'it, (1 )' • .,.,.,., i t tW .!I ,·dl4otl al t ,Mri,Jii,,. 

~J The i rcquency \\;th '.\·hidt 
li tula~ensis in feel~ hunters of 
~ · bborntory workers studyir:? 'this m11~,-o.D., ;I! . . , 

g:~:tum m~kes \'accination ui the;e llerti-IJ 
desir:1t•le. However, the: protcctin 
avaibble uonviable v;>.ccines j, not 
Studi~s on this point h:m: been COJ~clllldtil 
by F,ashar et 01!.' and K:l•Jull ct at.: 
. The ideal method oi c:,·ahmting a ,'ICC!IIe 

Tularemia Vaccine 
tntended for protection oi hu;n:ms is • 
challenge volunteers, both vOlccinatc:d 
~onva~cinated, with a reproducible ~ 
mfc:ctJ,·c: dose: . of the disc::uc:-p~ 
agenr. A study m a sa:olll v:u:cinated 
chall~ged by a known in fecti,·e do!": 
provtde :nore specific in formation ill a 
shorter t1me th;.n by asscmbli:J.~ a mad! 
lar'er number in 01 study in which \-accinated 

Study 

llll\._V T .. tlCtLSB.\CII. PII.D. 

az:.-.v £. l\iLSO:i, llD. 

JOR.~ A. PlUOll. )I.D. 

Wl.\" CARH.\IlT, )I.S. 

COLIIliOt:!, Ol'lO 

persons arc "c::'Cposed" accidentallv in ,..,_ 
ing degree or not at all. • 

Pasteurella tularc:nsi~ offers cc:rttin ado 
vantages in such ~ cri~ical study empioriae 
hwnan challenge \VI:h \uble mic:roorpr.iSIIII. 
A b~d ~c of preEmiuary e.:'Cpcric:ncc: il 
prcmded by accumulated data and litc:ra:W. 
OD .e~pc:r~ental a:ti~al and :~ccidental hu· 
~ mfectlons. Th., specific qetailc:d studies an ~or: keys performed. in these labor:ltoriet 
prehmmary to the human s:udies described. 
belo\>' l!~e the subject of a separate report.' 
The highly infectious nature of P. tularensis 
and t.~e 7'cellc:n~ therapeutic effect of strep­
tomyon tn termonating inicction is ide~! for 
studr of cxpc:nmc:ntal inicction in \'olun­
teers. 

The purpose of this study '.\';IS to comp:~re 
the response oi nom·accir.~kcl and \':tccinatc:d 
men ch:lllc~~cd with "' c:~~efclly cc-ntrol!ecl 
kno~nt srn.Jlt nu.::b~r oi P. tular.:::sis or· 
ganums, admi:~istc reci intr~cut::neou;ly. 
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R.tttl'intrJ '"''" llrt Aro·IJiwl n/ l""'"ol .\f.,/i(iur 
.\1••1 19-!1. l'ul. 111; "· ;,].;// 

C<~f'IMIJIII fUo/, by .luu•ricuu .1/,•rlinrl ,ISJ••<"i.lli"" 

Tularemia Vaccine 
S.UCIJU s.ul-'W, )I.D., IU). 

~r.V T. !.ltiELSilAOI, Pit-D. 

J01C1 A. UICit., l!.D. 

Study 
Hr;:(llY E.. \\11.50.~, )I.D. 

A.'ID 

.. Pte\ious studies from these laboratories 
deroonstrated that man c.an readily be in­
fcaed by intracutaneo~ inoculation with 

·approxiinately 10 Pasteurella tularensis or-
- pnisms (SCHU 54 strain).1 Prior v:lccina­

tion. with killed Foshay \'·accine did not 
prt\·ent loc<ll lesions, but <lid reduce the .in­
cidence of systemic m:mifcstations oi iniec­
tion. Review of accidental t.lbomtory iniec­
tion indicates that the rc~pir::tory route may 
ser;c: as a port:~! of c:ttry.: Expe~imental rei­
piratory infections a.:t c01sily be induced in 
both vaccinated :1nd nom~ccinatcd monkeys, 
at:d re5pon!e to the~"lPY is grcd.3 This pres-

Submiucd (or pubt:.::~tio" ·Au;. CJ, \Cl60. 
From the D<r:>rtm<nt ol ).(clicin<, Ce>lle~e o f 

~fliicirw. Ohio St~t< l..'nl\·trsrtr, Collomlous. Ohio. 
This ltLIII)' \\>l ••!PI'nrh-J un•kr Centr>~t \\lt:O 
tht U.S. ,\nny CmiC, Fort O.:trick, Fr.'\ltricL:. 

:\{1\. 

S.u.LY CAilJI.U.T, )I.S. 

COLIDIS'I:S. OHIO 

'•·· 
... 

·~ .. • ) 

·,~ . ..- :.: .. 
.. .. -~~ :: ·. ..... 

ent report dcs'Cribcs the re5ponse to res­
piratory challenge with P. tularc:nsis of 
nonvacc:inatcd volunteers and of voluntc:c:rs 
who rc:cei\'c:d either killed vaccine or a ·, 'iablc: 

attenu01ted ~-accinc:. 

Materials and Methods 

Volunleers were iM'.,tcs of the Ohio St:~.lc 
P~nittntiary, 2! to 33 ycus oi 3ge. Criteria inr 
scl«tion ";\nd condicio:u oi \'O!untee rin; r.:we t..cen 

dcscrib<d. • 
\'3ccin.:1tio>~ with Fosl.,,· kilkod tul3rtmi3 ,.,..,. 

cine \\"U conduct.:J. :LS rr~VICMISl~· dcS<'ribcd.· The 
,;:Lblc \'3ccinc w:t.s ~dmimstcreJ b}· th.: • multirte 
ttuncmrc re:r'-niqu.e ( 1.)0) tllr~·•sh f' drop tlf rc­

hydr.lttd lyophilized ""'"• in " 5 to 10 n•m. are:> 
on the outer :\!-(l«t o( the tthcr· d(:\r.f.'-'" upper 
3nn. Tht \-;'ltcinc <\lnt:~io~C<I I X 10' vhble or• 
;:;miHU' ('Cf m11lili:«:r :\r.d \\ :\t prcp .. ·H"'1.J b\· Oth! oi 
Ul (H. T. E.) f ru:n th~ "'ur< imonuno-,:cni~ o! 2 
'~ri:mtt isul:\tcd :u F.;rt D(trid: "' 1"3-6 irom 
a So,;.c pr•~•r•tion. • 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS• 

m. SEROLOGIC ASPECTS F?LLOWI~C 11\."1'1\AC'U'l',\..;EOU) OR RESPIRATORY CIIAU.E~t:l: 

IN BOTH VACCINATED AND NONVACCINATED VOLUNTEERS 

BY SAMUEL SASLo\W, M.D., PH.D. 

PROFESSOR OF MEDICINE AND BACTF.RIOLOC\' 

SALI.Y CAJUIAnT, :\f.S. 

IIESZAJICH ASSIST .\.'IT 

(From the Department of ~led !cine, Ohio Stnte Univemty Collell!e of Medicine 
Columbus, Ohio) ' 

l'nEvious reports from this l:lborntory 
have described the clinical aspects of 
tularemia infection in both v1cciantcd 
and nonvaccinated \'ohontPl'rs follow­
ing inl.r.lcutancous' ~nd rt>spirnton"' 
challenge. 1bese studies olfl!red :m ix­
cel~ent ~pportunity to compare the 
~nal. antobody responses tollowin~ vnc­
CIIlation with killed or viable attenu­
nted vaccine as well ,\s the scrolo~ic 
picture in nonvaccinatcd and vacci­
nated volunte<>rs challt'u!!cd hv either 
the cutaneous or rt'sptr.oton· route. It 
is the purpose of this rt'port 'to d('Scrihe 
the serolo~ic aspect~ uf e~perimental 
tularemia in man. 

~foteriou ond \felltods. fn<hav kolled 
( phenolized) vocduc and lhc 'i.'bl~ attenu­
ated vaccine Wt.:rc 3tlmini~h.•rcd a!C pre\ iowlv 
drs.:rilc<l ( Sasl.1w .:t ~l.'·'·J. C' ,:;:.co~c wd. 

P. tulari'JUU ( Sc:hu S4 strain) by both the 
cut:m~ and respirntoryf route in both 
nonvoccinated and vaccinntcd \'Oiunt~rs h:u 
nJ.o been described. 

S£1\L)l EJood was ~Jlccrt'd in 'trrl!c tt1i-k.•, 
fmm vo!untt"en at w, ;'!ldr 1nt. "·;al..: !•~!:n,. i .... :. 
voccinotion and ot ohH•.,kly Inter"•'• after 
challenge. s.,mm ohto:ncd from thc>c •re-:1-
meru wns stnoed ot -20' C. 

:JAC'"'I'EIUAL ACCJ.t.TISATIOS ~T Tu e>Jth 
OJS mi. of serun1 dilutions. 0.5 mL ,f fU<•nalin­
l,llcd bncteriol suspension ( nppm.dmotdy 
3 X 10'' organisms) was .odd...!, onJ the te,•• 
111cab:atcd tw~micht in :1 37• C. w:.ucr =>~tb. 
hd,>c~ r~ad.in!!:'. TitC:$ w~ ~nrC~d ;..s tl.P.: 
t.iJ:IIHt dilution sho-.in~t ot !.:.ut 2+ a•~:lu­
tul;ltion. 

HF~r·.<.ctt.iTI!I.'Ano'\; ot:s·r. T"c~~ fl·st' wru~ 
pc:fo:m...d os dc«nbcd hy .~ l~•·md. r. \\'rk:ot 
:md &IJwinl and Wricht •r.J ~\·onhcr~··. 
In brief. wn.,hcd hunnn t~ ;w• • 0" r~ol i•lun<l 
CC'Jls '-'cr-: sc.nsitizeJ by in,:uh.\thln \nlh l'. 
tt~lurcn)i.t poiy'"~cd:aridt:f, washed anJ t.~··n 
0.~ m~. :u.ld ... -c.l to 0 .5 tP1 o! ·cr'J;Jl r.::!u:J:.,.~ 

~ study wns >upportcd under Contrnd with the i.i S .\rm!f CmiC. f'ort ('~trick, 
Fredrrick, ~loryl.u11J. · · 

IKJndly s:.ppli,.J t..~· Dr. 1'. S. :\ichoics, Utah l' n!•·crsfty. 
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STUDIES WITH TUL.Anm.IIA VA.CCINES IN VOLUNTEERS" 

IV. BRVCEI..LA ACGl.UTINJNI IN V,\CCINATrn AND NONVACCINAT£1) 

VOLUNTEEIIS CIIAU.,l,NCEII \\ HH PASTt:IIRU.I.A TUl.AI\ENSIJ 

Br SAMtiEl. SAst.Aw, M.D., PH.D. 
PltOFESSOit OF MEDICINE A.'IU oACTl:RIOLOCT, OHIO STATE UNTVEIISITT .:.OLLECE 0~ 

WI:DICINE; CHIEF, INFECT\OUS DISEASJ: SEIIVICE, mnvEliSITT HOSPITAl. 

H.uoLD N. CARUSI.E, PH.D. 
.I.SSOCIAn: DIIIECTOII. INFECTIOUS DISEASE t..UOIIATOIIT, UHI\'ERSITY HOSPITAl. 

(From the Department of Medicine, Ohio State Unfvenlty College of Medldlle, 
Colwnbus, Ohio) 

Plu:v:iot:s studies from this labora­
tory have been concern!'d with the 
clinical'·10 and serologicll aspects of 
experimental tularemia in vaccinated 
and nonvaccinated volunteers follow· 
ing intracutaneous or respiratory chal­
lenge. These studies provided a unique 
opportunity to investigate the occur· 
renee ol brucella agglutinins in tulare­
mia under controlled conditions. Var­
ious workers (Eisele', Feinberg and 
Wrights, Foshar. Francis', Francis and 
Evanse, Poston and Smith•, Stanfield, 
Taylor and Morgan's) have shown that 
patients with naturally acquired tulare­
mia can exhibit agglutinins for brucelh 
species, but there is not general a~ee­
ment as to the frequency with which 
this serologic cross reaction occurs and 
its importnnce from the diagnostic 
standpoint. The present report is con­
cerned with brucella ag~lutinin fonna­
tioo in 98 vaccinated and nonvaccinated 
rubjects challen!!ed by the intracuta­
neous Ol' respiratory route with viru­
lent P. tularcnsis. Ancillary studies in 
rabbits immunized With killed P. 
tularcn.sis .also will be presented. 

vacdne or viable attenuated vaccine by meth­
ods described previowt,.-.••. Procedures used 
for fntracutaneow and respiratory chaJI.,ngc 
ha,.., also ~ di<cwsed In our earlier re· 
portst,to. Brucella tube aglutlnation •eou 
.. ..,.o carried out by staadard ~ods 
(Spink d aLJJ). Tubo •ntigen w:u obw-.1 
from the Bureau of Animal Industry, Belts­
villa, Marylaod. 

Fonnalin-ldlled suspensloa of P. tul4m~N. 
Strainl 38, Schu 5-C, 425, 500 and the viable 
vacdne strlllDt were used tn immunize 3, 3, 
3, 2 and 4 rabbits. respectively. All strains 
were sn>WD on GCBA mttilum (BBL) for 
~2 bows, harvested in physio!o<rtc saline con· 
talninJ O.SS lonnahn, and .UO..-ed tn reown 
nt 4 • C. foe 24. houn. After appropnate 
sterility tests had been completed, lhe aw· 
pensions were washed 3 ti'lles with st~rile 
saline and resuspended In a conc;,ntratien 
wbich, when diluted 1:10, w:u; eQu.va!ent m 
opacity to MacFarlond 'tUbe No. 2.. Each 
rabbit wu Injected Intravenously with 0.5, 
1.0, 1.0 and 1.0 mi. on ~ consecutive dayt, 
rcopectively. Blood •amplco w~re obt.,fned 
from the tnar~inol ~ar yeln Do-lore irnrnuniu­
tkm and at weekly intervals thereafter. At 
7 and 11 weeks after tho Rnt lrnmur.fzatloa, 
each rabbit received an intravenous bco•t.:r 
fn1ectioo of O.:S mi. of the snme swpensu>n 
used oricinally. Carves of aubt>cdy produc· 
tlon and decline were esbbh!bed In each 
rnbbit by three serologic tl"\ts: /'. tt·lart'TU!t 
bacterial agJiutinotion and p<>lysacchande 

!olateri.ols and ~lethods. Voluntc.rs re· hemagglutination, :md Brwcc'!-l abortus bnc-
cdved e;the< f'osbny Wled (pher.olized l t"..W afU:lutineboa. l'roctldure• used in per-

•nu. study w:ts supported under Contract with the U.S. Army Cm1C, Fort Detrlck, 
Fl'ederkk, !\larylond. 

tEIDdly supplk<l by JJr. lkory 'T. Etcd.boach. 
(10/la) 
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Reptlnt•od from 11lc Am~rican jn::rnul of the M•odkni ScicrKU, Vol. 2«. No. 2., Au~tL•t. I !Jill 

STUDIES WITII TULAREMIA VACCINES IN VOLUNTI:Sr.~ • 
V. IMMUNODIFFUSION STUDIES WITH PASTEURELLA TVC..MlENSIS 

ANTIGE...'I{-HU!\lAN ANTIBODY SYSTEMS 

BY S.on'EL SASLAw, M.D., PH.D. 
fiiOl'ISSOJI Or ~IEDICINE AND MICROBIOLOCT, OHIO STATE UNIVEI\SITT COLUCI: Or 

WIWICINE, CIUEF, INFECTIOUS DISEASE SERVICE. UNIVER~ITT IIOSPITAL 

HARoLD N. CARLISLE, PH.D. 
IIULUCH ASSOCIATE. DMSION OF INFEcnOUS DISEASES. UNIVZIISITT HOSPITAL 

VJE~.JotA HL-.OIU.FFE, B.A. 
aa&.UCR ASSISTANT, DMSION OF INFEcnOUS DISEASES, UNIVDSrrT HOSPITAL 

(Prom lhe Oeputmeat ol t.ledldne, Ohio State l 1nlvenlty Colkae ol ~leclid11e, 
Columbus, Ohio) 

vacdllatecl and IIOftvocdnatecl vollmteen has 
also been described. lmmunoJiJI'uslcin -
antigens were prepared by sonic . \·ibralion 

. (Culisle, Hinchlilie and Sn<bw•·) of :uo~ 
sions of P. tularerull, strnln< 311, SCHtr $.1. 
and the viable \-accine stuin ( L\. i. i Siru:e 
preliminary Jtudies ( C.ullsk, ll in<:hlirft acd 
S;asbw] ) showed no si~nifit .. nt q : ... i&totive or 
ttuantl!:ltive d ifferencu "' tn~.e oolil(~ 
main 38 was used n cept " ·""e indk.,.ted. 
Debils of pr~tion ct S<>nic·,·•br•t..J anb· 
~~,.. and performa nce of D~.lr d&lfw.ion t.,.ts 
ha,·e been described ( Culisle. Hln~h lilfe and 
Sa.tawl). 

PavlOUI reportsU from this lahora· 
tory described the clinical and sero­
logic aspects of htlaremia in vaccinated 
and nonvaccinated volunteen follow· 
ing intracutaneous or n.ospir.1tory ch:tl· 
leDge with Pa.ttcurella t11larcnsu. It 
was impouible to predict, from bac· 
terial agglutination or hem:~g_~lutina· . 
tion ttsts, whether or not an ind ividual 
would become ill after ch:tllence. The 
possibillty was considered that 'i{ualihl· 
tive dwucterization of pre·chnilen~e 

sera with immunodiffusion tests mil!hi Results. l'IIECTPms UNE RESI'O~ISE 
relate a pllrticular antibody l:Omp<?n.cnt <'FTEII VACCISATION. After Fu~ha\· \<l~ 
to Immunity. The present report de· cinr.tion, precipitins were de tecte-d in 
rcribes application of the OuchtP.rlo n).; scm of onl" 11 of 40 r :rl.5:;') vohmteen. 
double dilJuslon technique in e:\(><'ri· As shown. in Table 1, pr~-cipilins ap­
mental hrlaremin in voluut cc:rs. Pre-

p.:ared far ll'SS frt<tuentl\ and l;;ter 
Uminnry studil'S of P. tular~i3 anti~cn- ( m ean, 15 dnvs) than sit:niJlcantk cle­
rabbit nntlbodv systems arc u~scribed , ·::ted titer r ises in cithl'r bactr r';tl a'!· 
~r:,t,e)ly ( Carlisle , H inchlifl" a nd . g!ut~nat~on \ m ean. 9 t la~·s 1 ur i oe10n~· 

• • ~lutmauon ( mt·an. o tl:tvs 1 t~')ts. 
Materials and !>lethods. Volunt<'Cfs rcct'i,.,.,t So m(' dcgr('c uf t1lrrd:otinn was oU.. 

either F01hny klllc<l ( plwnc•li7.NI ) or vi.tblc served hctwrcn pr('<; ipi:in lint' re· 
3tteuu:~tcd \'tiCCinc by n!l'lhntl< .t,..t·ril• .. l pn ·· '"'lDSC and ,,.,,k hactt•r ia i a~::lutioa· 
vlously (S:L<bw d ~~.~·'!. Cl~•llcm:c wtth 1'. • , .. 
tuUtC1Uu ( SCII\J :H ·, tr.1inl by t..,th the tio n titers i T ahlc :! ). Fo r e m mpl.:, no 
cutaMous• and r••t•~r~toryT .route in both pre<.ip itihs W ('I'C t.leh.'Ctcd in 10 scr.1 

"1111s study w:as supportrd under ~ntnct with the U.S. Anny CmiC. Fort Detrick. 
Freclericlc, Maryland. 

tCultutd kindly suprll<'d by Dr. J!~nry T: F.lgdsbcach. 
( 111/176 ) 
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Cory riuht. t {)f.:! , lJ y tht• :...;, ... i.·~ ~· ; .,r ~ ;,, ... r;r~o u• :U rhulo~:> :ual Hl'fli r lnt•. 
Bt" l'riDt~d frc.uu t•tuJCr •:l•lNflfo: ( II' T1:t. :0:<~1'1 ":""' t,.,., i-:XI"-:o I' X: ~:~-.· !. lJ.:•.•l,.MJ r AHt) )4i trH\.'"1NL 

· .lUG:!, vii••. tifl:i tt41.i 

Studies with Tuhuemia Vaccines in \ 'olunteers.• VT. Assessment of Role 
of Properdin in Resistonce. (27592) 

H.uoLD N. CARLISLE As o SA:.tt.'Et s .~su.w 
IH~rl'"'"' o.' Mtdki~tt, Ohio St.Jtt lir.h tr!ily, Culom•b:u 

Rrcentl:,· there has bet n resurJltnce o f in· 
teres· w ncnspccit~c rtsbtance to in fe<:! ;c n 
{1 ). The role oi p roperdi:l in rtsisronce to 
infectious d isu se is not clt1r( 2) . l're\·ious 
studies from this iaboratorrl3·7) have ~n 

• Supporttd under contract " i lh .U. S. .\rm)• 
·cllltC, hrt Det rick, Md. 

concerned with clinical and ! troli'J(ic aspects 
o f experir:•cr tal t ul.u~m:a in \·;;cci:latct: a:.d 
ncn-vaccinattc! volunteers afl~r lntracut.ant· 
ous or res piratory chal!cm:e . Doth Fosh.1y 
killed (phr nolizt'O) and vi:t l•le n :tenua!~d 
v.1ccine stimulate.:! production of :mtibodi~ s . 
but there was no correlation between ind· 

I-l- 6 
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D~mili tariza tior• 

Policy Directives. Beginning in March !9G9, at the President's 

direction, th"e ~lational SEcurity l:ouncil conclucted a major revie•.J of 

United States policy concerning biolo~ical warfare. Government 

agencies participating in the review were: Department of State, 

Department of Defense, Arms Control and Disarmament Agency and the 

Office of Science and Technology. Comments were also received from 

the scientific community and evaluated by the President's Scientific 

Advisory Committee. 

Pending the outcome of this study, Department of Army directed 

immediate cessation of all production of toxins and biological agents 

and filling of dissemination devices with these agents on 15 August 

On 25 November 1969, the President issued an announcement of 

US policy regarding biological warfare which included the following: 

1969,2.1 

(1) The U~ shall renounce the use of lethal biological agents a~d 

weapons and other methods of biological warfare. 

(2) The US will confine its biological research to defensive measures 

such as immunization and safety measures. 

(3) The Department of Defense will prepare recommendations for the 

disposal of existing stocks of bacteriological weapona. 

On 14 February 1S70, a White House announcement extended tne policy 

to military progracs involving toxins whether produced by biological 
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a:ea11c or chemical synthe&ts and directO!d the de:.trur.tion of toxin 

weapons ana stocks which were not requi•en fer dtfensive res~sr~h 

prograa: 

Planning ~nd Project Approval. General guidelines for preparation 

o! demilitarization plans were provided to Ft. Detrick by Headquarters 

us Anny Munitions Command on 12 NovcZ~l>er '969. 1"he guidelines involved: 

(1) Absolute adherence to safety and control procedures with no 

tradeoff for time or cost. 

(2) Verification of the efficacy of the detoxification procedur~s. 

(3) Strict accountability procedures for demilitarized items. 

(4) Preparation of a risk analysis defining degree of risk for 

each step and for the total operation. 

(5) Preparation of detailed step-by-step operation procedures, 

production plans, security plans, reporting procedures, inspection. 

and managerial control programs for the entire operation •. 

(6) Maximum protection provided to operating peraon,lcl and cbaolute 

assurance that agent released from any possible accident during the 

demilitarization will be totally contained. 

(7) All aspects of the operation to be justifiable !rom a person~el 

safety, security and community safeguard standpoint, \lith sufficient 

hard data to be incontrovertible in the event the procedur:s, facilities 

and concepts of operation are challenged in an objective evaluation 

of the progra;n. 

Demllitarization plans were prepared for all B~ stockpiles of 

antipersonnel and anticrop agents at four locations: Pino Bluff Arse~al, 

AR, (antiper~onnel aateriel); and Rocky ~ountai~ A~sena!, ~ . 

.· 
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Beale Air Force Base, CA, ~nd FL. Detrick, MD (anticrop materiel), 

Test quantities of BW agent~ 3nd n:uni tions wero; 3lso destroyed at 

Ft. Detrick and at Dugway Proving Ground according t o procedures 

approved uy the A~y Materiel Command. Enough material was retain~d 

to support approved defensive R&D,programs. 

The four major demilitariz3tion plans were evaluated first by an 

Ad Hoc Committee of Army experts including representatives of the 

Armed Services Explosives Safety Board and the Air Force Armament 

Laboratory. The plan5 and accompanying environmental i•pact statement& 

(EIS) were reviewed by officials of the US Department of Health,. Educatioa 

and Welfare, US Department of Interior, US Department of Agriculture, 

Environmental Protection Agency and appropriate state and local 

officials. The EIS were filed with the President's Council on Environ­

.antal Quality 

Demilitarization of Antiperaonnel Materie~. Between 10 Hay 1971 

and 1 May 1972, the stockpile of antipersonnel BW agents and munitions 

was destroyed at the Directorate of Biological Operation& (DBO) 

located at Pine Bluff Arsenal. 

The disposal oparation was preceded by a complete, replicated 

inventory and a series cf special experimental and engineering studies 

necessary to establish or verify plant procedures. A separate veri­

fication office was established t~ provide ov~rall accountability 

of each item or material as it proceedec throu~h the destruction proces~. 

Independent obaervera were appointed fro. HEW and USDA to follow the 
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entire program to advise on .. tters relating to their areaa of reaponsi­

bility. Tha Center for Disease Control (CDC) was employed to independently 

test all sample• submitted (of destroyed agent material residues from DBO) 

to certify as to the non-pathogenicity of theae samples. Extensive presa 

coverage was provided through a constant series of briefinga, news releases, 

cloaed cricuit TV, and tours of non-contaminated areaa throughout the 

operation. Detailed SOPa were prepared and approved by the A~ Ad Hoc 

Committee; and prior to atarting any operation, all personnel were thoroughly 

trained in the job to be done. 

Demilitarization operations began on 10 May 1971. The procedures uaed 

for deatruction varies with the item. Munitions containing either botulinum 

toxin or shellfiah poison were smelted in a deactivation furnace at 2000°F. 

Agent materials euch as dry Bacillus anthracis spores were removed from 

munitions, mixed with 2 percent caustic solution and heated for three hours 

at 280°F. The components of these munitions were also smelted at 20000p. 

Larger munitions, were emptied and their agent fill were slurried in cauetic 

solution and sterilized at 280°F for three hours. Bulk agents were handled 

in a similar manner. 

Residues froc the agent destruction operations were neutralized, 

innoculated with a non-pathogenic culture derived from soil, river water, 

and sewage and allowed to biodegrade to reduce BOD. After biodegradation, 

the solutions were sterilized again at 280°F for three hours , verified 

sterile by independent observers, pasteurized at 210 to 2500F and 

discharged to a package sewage unit for a second biodegradation. 
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Discharge from thiR unit v~~ collected in an evaporation bed for drying 

and eventual disking into th~ soil. 

Cans, containers, munition COffiponcnts and packaging vPre destroyed 

by vari~s mean! including cutting arl ·rushing, incineration and 

smelting at 2000°F. All lli meta c residues were collected, accounted 

for, verified free of agent after sterilization and placed in a sanitary 

land fill at Pine Bluff Arsenal. Unused hardware, munitions, components 

and packaging materials were destroyed and disposed of by the same 

procedures. 

Following the complete disposal and certification of the BW stock­

pile, all facilities in the biological complex were thoroughly cleaned 

and decontaminated using procedures, controls and certification necessary 

to provide incontrovertible data that non-immunized personnel could 

utilize any and all parts of the complex for any purpose. All agent 

contasinated areas were washed; equipment and apparatus were disassembled; 

ductwork and Piping galleries were opened and the entire area vas subjected 

to gaseous formaldehyde for 16 hours. Process systems throughou·t thP. 

plant and laboratory areas were sterilized by steam at 250°F for th~ee 

hours. Biological test tabs of heat resistant spores, distributed 

throughout the system prior to the start of decontamination, were 

examined afterwards for viable spores as a positive check on the 

completeness of ~econtamination. · 

On 1 May 1972, the DBO facility was turned over to the Food and 

Drug Administration, Depart~ent of Health, Education and Welfare as 

the National Center for !oxicological Research. All biological ~~terial 
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had been '"'"'i>letdy rlestr.;;;;:c! .:.,;.; ~:.~ ;>:odcctlon facilities decon­

rulnated without a singl.: biolu~.ca ' agent infection exposure of the 

ataff at a total coat of $10,830,600. 

Desilitarization of Anti-Crop ~1atenel. At tho tl:oe of the 

President's ban on BW, two anticrop biological agents existed in the 

stockpile: urediospores of agent TX, the casual agent of wheat 

stem rust, and spores of agent LX, the causal agent of rice blast. 

The TX stockpile vas stored at Beale Air Force Base, ond at Rocky 

Hountain Arsenal. LX was stored only at Ft. Detrick. The planning, 

approval and execution of the disposol operations for all three sites 

as well as the processes employed were >ractically identical. 

Beale Air Force Base Operations. Destruction of 1X at Beale 

Air Force Base, California, vas planned and accompliahed by the Special 

Projects Division of Rocky Mountain Arsenal assisted by Ft. Detrick 

personnel. Project planning, operational procedures and review by the 

Ad Hoc Committee and the staffing and apptoval of the final plan ana E!S 

were compsrabfe to those involved in the Pine Bluff Arsenal demilitari-

zation program. 

Disposal operations at BAFB required modification of an cxi~ti~g 

bui1ding on land leased by the Army to ensure total containment of t
1
1e 

agent during operation~. Process equipment was designed! installed 

and thoroughly tested. 

---------------------
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Preceding the opPratton ~as •r ex=~~s!ve aeries of laboratory and 

engineering studies to verify tecnniqur.~ for destroying the agent and 

decontaminating the facility . As in the case with Pine Bluff Arsenal 

operation, a control and verification syste~ was developed to record the 

entire operation including movement of material, laboratory assays and 

disposal operations to assure credibility of the program. Independent 

observers, with free access to all disposal activities and recorda at 

BAFB were appointed from the US DP.partment uf Agriculture and the State 

of California. 

The demilitarization operation was a six step process: 

(1) Verification of the viability of the TX stock by incubation 

of random samples to determine percent germination. 

(2) Inactivation of the material by exposure to carboxtde gas (10% 

ethylene oxide - 90% C0
2

) once a day for five successive days. 

(3) Certifica:ion of inactivation to the minimum level of 99.964% by 
• 1 

incubating random samples. 

(4) ~ncin~ration of the inactivated spores in a 4 stage hearth 

incinerator at 1600° - 2000°F followed by fumigation of the residual ash 

with paraformaldehyde. 

(5) Verification of destruction by. microscopic examination of th~ 

ash for the presence of spores and by chemical analysis. 

(6) Disposal of the ash in an approve~ area by disking into the soil 

to a depth of six inches and planting the area with a cover crop oi 

millet. 
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i h Tx dicnos•l opcr~rion. a:i ~ .. ·uiyment, trash, air 
Foliow ng t e ar u 

and ~sh rc&idue uere C.econt.llllinated by fumigation 
filters, empty aru~~ 

with para~onnalrlehyde. Effective~ess of facili:ty deconta~~ination was 

verified with BG strip indicators. T\1e land and buildings were 

returned to the Air Force. 
Some equipment items were disposed of by 

the BAFB Pro?erty Officer and non-reuseable materials were placed in a 

BAFB sanitary landfill. Remaining equipment, trash and empty drums 

were shipped to Rocky Hountain Arsenal for disposal. 

The demil operation at SAFB was ca.pleted on 10 Ha~ch 1972 at a 

cost of $498,153. 

Rocky Mountain Arsenal Operation. Rocky Mountain Araenal was 

nearly identical to the BAFB demilitari~tion project. 

Projec~Division, aided by Ft. Detrick personnel, was responsible for 

h ti Detailed plans and procedures . 
planning and conducting t e opera on. 

were reviewed by the Army Ad Hoc Committee, and the final plan ·and ElS 

were staffed through ~he same Federal agencies and the State of Colorado. 

Preliminary technical studies used to support BAFB operations al10 

supported the R.~ project. 
Safety and security precautions, independen~ 

observation from the Department of Agriculture and State of Colorado. 

and verification procedures were essentially identical tc the BAFS 

project. 

The RMA demilitarization facility was housed in an existing two 

story brick and tile building modified to provide total containment of 

TX spores. 
The ~~·rK stock was about 25 times the size of the BAFB s tock; 
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therefore the process equipment wad larger although practically 

identical in design, and the operation was long~r and more costly. 

The demilitarization process waa iderctcal at that used at BAFB. 

TX ~~~ilitarization at RMA began on 2 Ausust 1971 with an assay 

of agent viability. Operations •·,re suspended shortly thereafter 

for equipment and building alterations. Operations were resumed on 

18 January 1972 and d1akin& of residual ash into the soil at RMA was 

completed on 11 January 1973. The facility and equipment were decon­

taminated and certified by 4 November 1972. Equipment was turned over 

to the RMA property officer or discarded. Drums, filters and trash 

were incinerated at 1000°F then buried in an RHA landfill. The total 

TX disposal operation at RMA was completed by 15 February 1973 at a 

total cost of $2 . 41 million. 

Ft. Detrick Operations. Planning, approval and execution of the 

LX demilitarization project at Ft. Detrick was accomplished similarly co '--" 

the TX operation unde~ the direction of the Ft. Detrick staff. Detailed 

plana, based on approved SOPs, were prepared and reviewed by the Army 

Ad Hoc Cocmittee. The final plan and the EIS were reviewed by Federal , 

State and local officials as in previous cases. Independent obser-

vation and certification of the operation was provided by US Department 

of Agricult~re and State of Maryland officials. 
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The de18itltar1zal1 on waq a<:C<'I•l•lf~l"~ Jn exf tHil\~ tot-'ll containment 

facilities at Ft. Detrick, ~n the <~Pe•·•tior f'njt•v•·d •he exceptio'lal 

effluent treataent measures and safety 3nd security controls eaplnyed 

for BW" agent research and development. Incineration equipment was 

procured and installed and so .. e m~diCications llf the building were required 

to provide personnel change faciliti-s . 

The LX demilitarization progra~ was based on extensive laboratory 

and pilot testing and engineering analysis to establish design and 

operating paramet~rs, to verify analysis nnd control p~oc~dures, and 

to check plant decontaminetion and agent containment methods. Prior 

to initiating demilitarization operations, the LX stock was carefully 

recorded and analyzed as in the other BW demilitarization operations. 

The destruction operation was a six-step process similar to the TX 

demilitarization: 

(1) LX lots were sampled and assayed to establish viability. 

(2) Containers of LX spores were inactivated with carboxide gas 

(10%) ethylene oxide and 9C% carbon chloride) in a pressurized gas 

chamber at 18 psig for twenty hours followed by a second exposure 

for 24 hours. Initial attempts to deactivate with a single 20 hour 

treatment did not produce the desired destruction level of 99.943% 

at the 99~5% confidence level. In fact, four lots required additional 

treatment for as long as 71 hours. 

(3) Inactivation was certified by sar.pling and assay to ~easure the 

residual viability. 
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(4) Inactive bpores w!ore inc!nP.rlltcd in a Ju'll cl-amber, ges 

fired fcrnace operating at 1200-1500°C". 

(5) The resulting ash was crusl.ed, sampled and analyzed aicroscopically 

and c~eaically to ~erify the absence of spores. 

(6) Certified ash was then diaced into the aoil st an approved 

aisposal Rite at Fort Detrick and the area was seeded with a cover crop 

of orchard gross. 

The residual storage drums were incinerated in the furnace for 

10 minutes, removed and sterilized at 250°F for 2 hours, crushed and 

buried in an approved landfill. All ··nmbustible material was inciner­

ated at 1000~. The biological safety cabinets were chemically dee~r.-

taadnated and the entire building was decontaminated with paraforaal-

dehyde and certified using biological teat stripe. The building waa 

vacated on 31 March 1973. 

The total LX stock was destroyed between 17 January and 18 May 197l 

at a coRt of $990,000 . Ash disposal was completed on 16 Karch 1973 

signifying the end of the program. 
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Mr. MILLER. Dr. Augerson will now present a short statement con­
cerning use of humans in testing. 

Senator KENl-.'EDY. General Augerson. 
General AUGERSON. I am Assistant Surgeon General for Research 

and Development. I replaced General Dirks who testified before you 
in late 1975. We welcome the opportunity to assist your subcommittee. 

My prepared remarks address two principal areas of interest. 
First, I would like to summarize U1e efforts made since the hearing 

in the fall of 1975, to guarantee the protection of human research sub­
jects within the Army, and to improve the process by which these 
guarantees are assured. 

Second, I want to review briefly human experimentation in the bio­
logical warfare program since World War II. 

The Army wholeheartedly supports the aims and emerging conclu­
sions of the National Commission for the Protection of Human Sub­
jects in Biomedical and Behavioral Research. 

Senator KENNEDY. You will support the expansion of the jurisdic­
tion to include--

General AuoERSoN. DOD. 
Senator KENNEDY [continuing]. The witness nodded his head af­

firmatively, let the record show. 
Mr. Mn.LER. We may have to answer on the bal"is that we individ­

ually and personally support it. The position of the Defense Depart­
ment has not yet been finalized. 

[The biographical sketch of General Augerson follows:] 
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BIOGRAPHICAL SKETCH OF WITNESS: William Sinclair Augerson was 
born in 1927 in Denton, Texas. Education at Bowdoin College 
was interrupted by sea duty service in the Navy 1945 and 1946. 
He graduated cum laude in 1949. Subsequently he attended Corneli 
University from which he received an M.D. degree in 1955. He 
held .a.commission as Second Lieutenant Signal Corps, USAR, from 
l9Sl .to 1955. 

He ~ered the Army Medical Corps in 1955 and has served in a 
vari~ty of hospital, research and field medical assignments 
sine~ that time . Field assignments have included 4th Infantr y 
Division, lOlst Airborne Division, 82d Airborrre Division, and 
Americal Division, Vietnam where he was Division Surgeon and 
23rd Medical Battalion Commander . Research assignments have 
included: Aeromedical Laboratory, Wright Patterson Air Force 
Base; Space Task Group, National Aeronautics and Space Admini­
stration (ProJect Mercury); Walter Reed Army Institute of 
Research; and the Office of the Director Defense Research and 
Engineering. He has been Assistant Surgeon General for PP•<P~,r~lh.-~ 
and Development and Commander of the US Army Medical Research 
Development Command since August 1976. Hospital assignments ha 
included Brooke General Hospital, US Army Hospital, Ft. Wolters , 
Walter Reed General Hospital, and 2nd General Hospital , Germany 
where he was Chief of Professional Services and Commander. 

He is a diplomate of the American Board of Internal Medicine, 
is a senior flight surgeon and has served as an experimental 
subject. His awards and decorations include the Silver Star, 
Legion of Merit and a citation from the American Medical 
Association for his work in space medicine. 
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Senator KENNEDY. Your statement will be included in the record 
as though read. 
Gen~ral .t\UGERsox. \Ve have obsen·ed and sometimes participated 

in then dehberations and haYe established workin~ communication 
with the C~munission'~; supportin~ ~taff~ providing them with do~m­
ments relatmg to human use regulatiOn m the .Army, and responding 
spl•tifically to their inquiry. We have read their thoughtful reports 
.with interest, Pspecially the one concerning pri~oners. 

Concern for the welfare of human subjects of research as a moral 
n•quisite remains today what it was in the early part of the 19th 
century when William Beaumont studied .Alexis Bt. Martin, the 
French Canadian scout with a gastric fistula resulting from a wound, 
or Walter Heed and the Yellow Fever Commission by their study of 
experimentally induced human infection discovered and elaborataed 
upon the cause of Yell ow Fever. 

Beaumont arranged for lifetime care and pension of his subject 
throu~h direct appeal to the Army Surgeon Geneml. Heed anguished 
o\·er his subjects for the entire 6-year span that the human experi­
ments were done. You might be interested in what he wrote in 1902 
concerning the problems during which critical experiments were be­
ing conducted in Havana. I quote: 

Of course, it will be thoroughly appreciated that in experimentation on human 
beings, aside from· the grave sense of responsibility, at times well-nigh insup­
portable, which the conscientious obsen·er must ahvays feel, even with the full 
consent of the subjects to be experimented upon, there must be added another 
factor, viz., the difficulty of finding willing and suitable nonimmune individuals 
for experimentation just at the proper and urgent moment. 

A high derrree of concern governed procedures for recruiting and 
obtaining informed participation of volunteers; there were no pre­
scribed requirements for independent verification of process in order 
to assure respect for human rights, because physicians in quest of new 
knowledge to cure disease were overwhelmin~ly credible as patient 
advocates. But this inherent credibility was dealt a significant blow 
by the activities leading to the Nuremberg trials. 

As new issues developed, there has been specific codification of 
procedures, and with the passage of time, an elaborate system of regu­
lations, directives, review processes and approval chams evolved to 
regulate the use of human volunteers in research. 

Generally, the Department of Defense has~ but on its own initiative, 
devised specific regulations which followed emerging guidelines for 
policy, and used existing mechanisms to enforce its regulations. 

There has been a very great effort in the past year to assure protec­
tion of human subjects in Army research. This effort has had the 
vigorous attention of the Secretary of the Army and the Chief of 
Staff. 

Some of the changes made since the fall of 1975 are: 
(a) The Secretary of the Army revoked all existing protocols for 

human subjects in chemica] and antidote research. liP required review, 
compliance with appropriate memoranda, r<>gulations and thP Food 
and Drug Administration memorandum of understanding. H e further 
required notification in writing before any human research was 
resumed. 
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(b) The Chief of Staff established an Army volunteer prognun 
study group (A VPSG) to study the problem of volunteers an• 
develop a plan to insure the rights of volunteers. The Surgeon Gen-
eral was g~v-en supervisory responsibility of the gro~P: . 

Five Army regulations, circulars, pamphlets pe1tamu.1g to this sub­
ject have been revised and published, three more are m press,.~ 
more have completed stalling; and a tew othli'rs are under ~vwoa.; 
There has been command emphasis within the Army on seemg thM 
commanders attend personally to matters of human subjects. There 
have been a number of searching internal reviews. 

(c) In the Army Medical Research and Development Command, all 
prisoner volunteer research was terminated by my predecessor. My 
command published a detailed regulation in .September 197~ on hu~an 
subjects. One human subjects research review board,_ which reVI~WI 
all human research p rotocols for the Army, has been busy processmr 
some 200 submissions in 1976 and rejecting 3Q-about 15 percent­
which indicates it exerts specific control. This past year we hav-e not. 
approved any testing with simulants. . 

In fact, we disapproved a chemical simulant test because of made-
quate pharmacological data. . . . . 

The involvement of the Food and Drug Administration m d~ 
development-subsequent quality assurance of the Prn<:ured material 
-is thorough and extensive. The Army has some 40.active."new drug. 
exemptions" for investio-atio_nal ~ew dr~gs, I~'s, meluding one for 
a nerve agent antidote descnbed m earher testimony. . . 

We have been active and seen that the Food and Drug Adminis-i 
tration was fully informed. They have been vigorous, questioning and 
helpful. I have met personally with them twice this year: 

The LSD follo\nlp study has moved slower than we wtshed, ~ue to 
the problems of organizing .a .control group, as well .as the persistant 
problem of constrained chmcal resources. ' Ve will complete the 
matched study of 50 controls, 50 LSD subjects in midsummer. W~en 
that study is complete, we should be able to move faster on the remam· 
ing subiects. . . 

(d) We are currently operatmg under a Apnl 23,. 1976 memoran· 
dum of understanding betw('en thli' U.S . .Army Matenal Developme~t 
ani Readiness Command and the Army Surgeon General. T~ 
memorandum is more explicit on human volunteers than earlier­
versions. _ s 

ThE' IIumnn U!"li' Committe<:' at Edgewood Arsli'nal -was reconstit.uteo. 
to include civilian and other nonlaboratory personnel. The committee, 
by its questions, has made u~eful impro,·ements in the safety pro­
cedures for the test of a new demilitarization suit. 

)fv !"taff and I have hren sil!'nifirnntlv morr involvrd in technical 
review communication, decisionmaking in the Biomedical Laboratory 
at Ed~ewood Arsenal. This communication has been as!"isted by the 
new ~clical director and new senior medical staff at thli' laboratory. 
This further diminishes the possibility of the use of subjects in an 
unnnthorizE'd manner. 

I hope that this resume gives the cl('ar picturli' o~ changes the ArmY 
has made since 197t> and shows the Army acted to 1mprove the protcc· 
tion of human subjects. 
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Since chemical research was reviewed last year, it seems appropri­
ate to d scuss the role of human subjects in the biological warfare pro­
gram. You have available a history of the program as we in the Army 
were able to reconsLruct It. 

The national B'V program began over one-third of a century ago, 
the simulant test which was re-reported this winter, was a quarter of 
a century ago. 

The Korean war brought about an expanded program which 
erentually ra,sed questions requiring human tests. 

As noted iu the history, the Army Chemical Corps was assigned the 
1esponsibiLty for the entire national program during this period, in­
cluding defensive aspects, maintaining liaison with the .Army Surgeon 
General. 

Progress in Chemical Corps research and development from 1946-52 
and repeated reviews at high governmental levels led to definition of 
t\\ o basic que.,tions : 

(a) Arc troops in the field vulnerable to B\Y weapons systems? 
(b) Are defensive measures effective~ 
The Armed Forces :Medical Policy C01mcil in 1952 noted that: 
(a) Simulant tests had shown the vulnerability of our territory to 

bUogical attack. 
(b) There was a lack of scientific data to assess human vulnerability 

to biological agents. 
(c) Answers could be obtained only by tests in human subjects. 
Extensive consultation on the need for human experimentation 

ensued between the Chief Chemical Officer, the Army Surgeon Gen­
eral, and other reviews by the Secretary of Defense, Secretary of the 
Army, and the Army Chief of Staff. 

The first policy guide was a Chemical Corps Directive CMLREBZ 
.729.B, "Use of Human Subjects in Hazardous Tests," dated July 31, 
1952, a document which I have not seen. This was superseded by a 
Secretary of Defense policy statement of February 26, 1953. This now 
declassified top secret document, subiect : "TTc;e of ITumnn VolnntPers 
in Experimental Research," is on pages 196-198 of your report of 
hearings on biomedical research in 1975. 

The familiar req_uirements ror rree inform('cl consent, compelling 
need for the expernnent, reasonable scientific indication of a useful 
result, no deliberate incurring of death or disabling injury, minimal 
numbers of subjects, proper preparation for care, responsible capable 
investigation, free withdrawal and prohibition of use of POW's were 
clearly established. 

On June 30, 1953, an Army Chief of Staff Memorandum (CS :385} 
to the Chief Chemical Officer and the Army Surgeon General ad­
dressed policies and procedures for chemical, biological, and radio­
logical (CBR) experiments involving human volunteers. This 
document approved by then Secretary of the Army Stevens reiterated 
Secretary of Defense policy and stated that all such proposals re­
quired review and comment by the Army Surgeon General and final 
approval by the Secretary of the Army. 

I will outline the human programs, including some involving 
prisoners. Extending throughout the program, however, there was use 
of other volunteer subjects, often investigators and members of the 
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sci('ntific staff and medical soldit>rs, a tradition which got>s back 
least as far as the Armv Yellow Fever Commbision. 

Planning for the expo:;ure of vo]nnt<'ers to micro-organiS~llS l)(>fll"llft ··lf• 

in the summer of 1953 by medical officers from another ~et·vtce­
Air Force-assigned to· the MNlical Jnw~tigativt> Division, Saft>ty 
Divi!'ion of tlw Cht>mical Corp:-; Biological Laboratory at Fort petrick. 
By Octob<'r 1953, it had been dt>tPrmin<'d that chall<>nge (r<>spuatory) 
of man with tularemia (Pnsturella tular<>nsis) was nt>t>ded. Tl1e SeC­
retary of the Army approved the res<'arch plan in latt> :\larch 19M. 

Attem.\lts to secure a contractor wert> protractt>d, and involved eight 
univ('rsitH'S and the ~avy Bureau of ~ledicine and Surgery. As far 
as the record indicates, only one organization t•efused to expoSt' in 
dividuals, resource constraints e1iminat<'d others. 

Obtaining enough voluntt>ers was an obstacle for most. The initial 
plan envisioned use of university students. 

A contract was signed with Ohio State University Rt>st>arch Founda­
tion in ,January 1955, and providt>d for the n~l' of civil prison volun­
teers as subjects. 'Ve have not been able to obtam a copy of the contract 
or consent forms. The r esearch was r<'pOl'ted in the medical literature 
and the use of frison volunteers described. 

Exposure o subjects began in )larch 19:>6 and ended in 1958. 
In 1954:, the Chief Chemical Officer requested the as.c:istance of 

Army Surgeon General to develop a study of "The Yulnerability 
Military Personnel to B"T Attack." The assistance of the 
Forces "Epidemiological Board (AFEB) in developing and",.,.,,....,., 
this project designated CD-22 was sought and a special 
on Epidemiology Survey (CES) form<'d for this purpose in 1954. 

The Secretary of the Army approved the rei'iearch plan in ,Ju. ........ ,.. 
1955. Human studies were carried out during 1955 and 1956, incl 
open-air testing at Dugway. Volunteers were recruited with assist 
of the Sevt>nth Day Adventist Church from conscientious obj 
military personnel-the beginning of the ""Thitecoat" program. 
agent involved in these tt>sts was the Q fever organism. 

On February 21, 1956, a joint Army Chemical C'orps-Army ~•.uou•·--­
SPrvice agreeml'nt delineatt>d specific responsibilities for the 
of research and development on certain defensive aspects of 
warfare. The Army Surgeon General accepted respom<ibility 
duct a defensive research program-both in-house and by n"''""'"' ..... 
including: 

(a) Development and assessment of appropriate therapeutic 
prophylactic measures. 

(b) Development and application of rapid epidemiological. ._ ........... _ 
and laboratory identification techniques. 

(c) Conduct of appropriate stndil's in experimental animals. 
(d) Exposurl' of volunte<>rs to pot<>ntial biological warfare 

in accordance with Chief of Staff of the Armv ::\lemorandfun 
(e) Collection, collation and diss<>mination· of appropriatt> 

information from the program. 
The agreement further statl'd that the Army Surgeon G<'neral 

accomplish the above through a specific mNlical unit. This 
the establishment of a medical department activity at Fort 
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~eparate from tl:e Chemical Corps. which has evolved t~ hecome th 
l .S. Army Medical Research ln:;titute of Infections Diseas('s. e 

Tl_1e ht~man.., program \vas monitored l>y thl' Commi:-sion of Epi­
cl~m.wlo~Ical St~I:~·~y of t~e Armed Forc<'s .Epidemiology Board-a 
d1~tm~mshed. cn Ihan adnsory group, who provided technical con­
:-ultati<?~· renew p1:otocols and attendNl :-oml' tests. 

.\.cld1tlonalreqmr~ments d~v~loped which resulted in the establish­
m<'nt of C?ntract~ with the l ,nn·ersity of ~faryland, Chiefly, but not 
so.lt>ly, n~m~ _r:·I~on . ,·olunteers-Ma_ryland Honse of Corrections, 
.Tc ~,..np-I~l u.n esh~atwn_;. on tularem m, Q fnl'r, Rift Yall<'v Fever, 
and C<'rtam mtestmal disease producing agent!'. The work began in 
,July 1956 and <'nded in 1975. 

"~ith the formation of the m<'<lical unit at Fort Dt>trick in 1956. the 
solcl1er '~ol_unteet· program was transf<>rl'<'d from '\VaJtpr· Rt>t>d as a 
fi<'l.<l ~ctinty. ~\s n1l'ntiont>.<l <'arlil'r, ronscil'ntious objectors, whose 
oll)l'etJons wei'<' to the beann~ of arms, W<'l'l' o1l'PrPd an opportunity 
for a Jn·og-rnm w_here they r·erpn·~d <'nlistPd mecl ical tnining and wer'e 
SHhseqnl'_ntly a:-;,;JgnNl to tlw rnedtcnlunit at I>Ptrick for ml'<lical duties 
~(I)Hl ~en.·Jc(•.as ,·oh~ntee~ s_nbject". )lore ,t.rent>mlly kn?wn as the •·W"hite-

n_t ]liOgJ am, tlus actlnty has lwt>n fn'<!lll'ntlv reYil'\Yl'd and reported 
on m the prN;s. · 

W!th tht> tt>rmination of the draft in 197:~. ""•hitt'coar· rt>crniting 
!Hnllr~atecl. _In Hl7:), nnd<'r tlw prO\·isions of .\R 601 -210. the recruit-
111!! o_f m_<'dtcal !"e"l'ard~ yoluntt>er snhjl'cts lwgan. K ot rt>stricted to 
consrtenti~us ohwctors lll 1976, 76 enli:-;tpd nwdical personnel elected 
to Pntl'r tins proo-ram. 

Tl r l<'Se voluntet>r~ do not sign up for '·<',·<'r,rthing" in adYance. Thev 
YoiHnl<'l'r--or d;cluw to Yolunteer--on an irHli,·idual narrow protocol 
hy ]li'Ot<_>col b~tSIS. ~he studit>s in which th<'y participate an• dirt>cted 
~mnu:d mfN·hous. chse~se research to met>t Army requirenwnts, includ­
mg cl!seases not of B" concern such as malaria. 

.r:~ ~nmmary, tl!l' _use o,f human \"oluntl'et'S in the biological welfare 
pro.-! am o~. the l mted States, co~lduct<'d by the Army was guided by 
p~ltrJPS dei'tgne~l to pr~t~c~ the nghts ?f voluntl'ers which equaled or . 
l'XC~Nlcd th?se m the ctnhan cornmumty at th<' time. 

_1 l.w requ_u·enwn.t~ arose from valid national needs, were approwd 
b~ I~sponsJble officJHls. and conductl'd hy comp<'tent <:cientists ''"ith 
!"HHtJOns rOJH'l'rn fm· tht> wrll-hl'ing of the !'ubil'cts. ".l' know of no 
dPnth o~· }){'rmanent injm·y in any ,-olunte<'r in this program. 

I>rsp~t.e the con~N·ns for sPrurity. <'iY_il ~cient ists wt>re in a po~ition 
to ol~s<'l' e _and ~mc~t> tl~e work. The nHl]Ortty of th<' rpiiearch has been 
pnhl1sht>d lll sctentifir JOurnals-with peet· rP\·iew editorial policies­
an,} has mncle a ~tsdul. contr:ib•ttion to th<> mHlerstanding prevention 
and trl'atnwnt of mfecttous disease. 

If d<'si:Nl. copies of documents rl'ferred to will be provided to the 
suhrommJtt<'l' staff. 

~<'na.tor lCF.XXEOT. I want to ask yon a qtH•stion concerning the hot­
tom of pnge 3 of your statt>ment. 

1 
\~That wo aro real_ly intert>sted in now is compliance by DOD. '\V€' 

la 1 C\ had a n•ronl m the past. wlwr<' they ha ,.<' had agret>nwnts and 
nl<'momnda, rules and regulatiOns, and little compliance. 
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I think it would be interesting if you could tell us about what 
have been doing in the area of compliance. 

Would you just elaborate on this~ 
I think this is at the heart of the issue. 
Mr. MILLER. I think one point I will make while General A ll"PT._..I!\ 

is thinking about this is that we have established a new procedure. 
This is having to do with the agents themselves as opposed tot~ 

test subjects in which we have a positi,·e verification, first of all tbl 
materiais are needed for research, and that what we store are minirnll 
and verified by the Surgeon General himself as to the necessity, an( 
then this is further confirmed by the Inspector General of the Arm!J 

Maybe General Augerson would like to answer the part having Ut 
do with test subjects. 

General AuoERSOX. In compliance, one of the important things II 
any military syst~m is, of course, the emphasis that the commani 
stmcture gives. 

The Secretary of Army and the Chief of Staff in the last year ani 
a half have made this ciear, have made it clear to everyone, in lllJ 
opinion, that this is an important ar·ea, protection of human subj~ 
and they expect scrupulous adherence to the rules. 

It has been brought to the attention of the Army through the coDPo 
mand channel. The Secretary of the Army brought, in the fall of 
a great deal of existing work u!'ing human subjects to a halt, 
was reviewed to be sure it did indeed comply with nn>•nlnl"i.u~J; 
regulations, memoranda, and Food and Drug 
understandings. 

I believe your committee is aware of some of the procedural 
in the way of changed regulationc; and review groups. 

We have made a distinct point on my part and those about 
working closely with the Food and Drug Administration. 

Their efforts have been quite helpful. I have met with them 
sonally several times myself. 

Senator KENNEDY. Are you in charge of all the enforcement of 
re~latiorur-----

General AuGERSON. No; enforcement mechanism in the Army 
than the enforcement of commanders, is formally the Inspector 
eral system. There have been a number of reviews by the rn:speCM~IM 
General. . 

Senator KENNF.OY. What can you tell us about those? 
General AuoERSO)I". One pertaining to the review of the use of 

man subjects, in that particular review the Inspector (!eneral 
some lapses in compliance with the details of the regulatiOns that 
supposed to apply. 

Senator KEN)I"EDY. In the areas of internal reviews which the 
spector General is charged with enforcing, han you personally 
a mined these internal reviews~ 

General AuoERSON. Yes, sir; and the one I referred to 
Senator KENNEDY. Have you spot-checked or do you 

them yourself, read them? Do you have the resources to 
these? 

General AuoERSON. No, I do not doublecheck on the 
General. 

Senator KENXEDY. He is supposed to doublecheck on you? 
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(!eneral AuoERSON. That is right. We pro,·ide him some technical 
assistance when he puts teams out that are working in a technical 
area. 

Senat?r KENNEDY. " ·ould it be useful for us to have an opportunity 
to examme those from the Inspector General, those reviews? I would 
think it would be. 

l\Ir. MILLER. We can J?rovide those, Senator Kennedy. 
Senator KEXXEOY. Fme. 
[The information referred to may be found in the files of the sub­

committee.] 
~enator KExXEDY. The point I am getting at is that we have seen 

no ru.les, .we have seen statements and comnwnts in the past. The real 
questiOn IS the enforceme~t of it. I think we are very impressed with 
you personally and your mterest and obvious awareness on this issue 
and we are very much interested that this gets all the way down to thd 
prowams. 'Ve want to continue our interest and oversight in that area. 

"e ~ave been after the Central Intelligence Agency to provide in­
forma.bon to. us on ~-ha.t was be0g done in the biological warfare 
matcnals. This mater.wlis declassified, and just arrived a few minutes 
ago. There are a fe.w mstances where ~hey have indicated that biologi­
cal warfa~e maten~ls were ~1scd agamst enemy leaders. In this case 
they mentwned an mst~nce m vol vmg a X azi leader during a period 
of t.he war to prevent Jus appearance at a major economic conference 
durmg the war. They used food poisoning, which was rather 
successful. 
W~ have ~ot had an opportunity to examine this material, which 

has JUSt MTived here, and I do not know whether any of you arc 
prepared to make any comments on it. 

:.\fr. MILLER. We are not familiar with that. 
.Senator KEXNEDY. "\Y{' will get a chance to examine it in detail. 1Ve 

will n:ake it a part of the record. It does appear that there have been 
some mstances, with just ~ preliminary examination, that we have or 
~t l~ast the Cen~ral. Intelligence Agency has used biological warfare 
r.n hmes of conflict m the past. The instances I mentioned here. 

[The information referred to follows :] 
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!IQ.iect Discoven-. 

The initial identificatia. of the relationship between the CIA a nd 
Army Biolosical Laboratory at ~ort D~trick as a possible questiomble 
activity requiring furt:f:~r in1•esti!]i!tion occut·rd in late f1pril of this 
It resulted fro;n infot;;:ation p:-cl'ic!~~ by a Cir, office~· not directly 
associated 1-1ith the pt·oject in resp::nse to the repetitive appeals of the 
t hat al1 past activities 1rhich night no·.1 be consid~red questionable be 
t o the ilttention of flger.cy r:an>g;:r.ent. As a resul't of the information 
v ided by him and by tl-;o other c,fficers a\:are of the project, it became 
t hat further investigation of the m~tter 11as in orcer . The three i 
the project at Fort Detrick as h~ving involved t he ~cvelop;nent of 8W a 
poss i bl y C\o' agents and <!ssociet!!d disse:'lination systems that 11ere sui 
f or ci andestine use against h""'an targets. They ooreover identified 1 
agents as a;;:ong tl.ose ir.v:lved in ti.;? voj£:ct. 

Concern about these assertions ·.;as hei~htened because the ~DDS~T 
noted in ~ recent revie;·: of the 1963 IG Survey of the Technical Serv 
Di vision (TSD) that approximately $90,000 in that current fiscal year 
s per.t at For·t Detl'ick "for the r;ainten.~nce of a bio1oyic<~i 1·1arfare ca 
Thi s statc:;,ent i!ppeared so.. iqort.:r.~ thi!t u quick creek v:as mudc to d 
.its significance. I n r esponse to qu~sticns about the activity, th~ cog 
off i cer in TSD -- no·d the Qfficc of T~chnical Service (OTS) -- r epo r ted 
a sma11 effort had been c~rri~d on at Fort Detri ck, but that it rel ated 
the cievelop;nent of incapacitants and B!I/C\·: detection and did not carry 
serious ir.1plicatior.s of tf:e IG's re;>ort . It had in any event been termi 
scme years ago. The /.D~sn ;·:~s satisfied with this response. \:hen ne1-1 
more dist~..;rbirg infor;::ation a!::o<~t the n;!ture o-:' the Fort Detrick activi 
emer ged, ho~1ever-, the l·:orcs of U.e IG Survey tended to give it credi bil 
Thus, late in April 1975 a search 1·1as b::-gun for any records or other i 
t ion available on the project. Difficulties 1:ere knediately enc 
because the project cryptony;n could rot b= i dentified. The search f 
of fur.d transfprs to Fort D!>trirk cid ultirrately prClducr. infor~ation i 
regard, hm1ever, and checks by the o:f i C" of Security on one of •he i 
identified as having been i nvolved in Fort Dett·ick activities did 
i nfon:!ation on the basic agreer;ent bel.\.i!en the Ar;1y and the C!.\ re ut i 
the project. The projcc: crypton;,•:;, 1:~s then rei:le~b:;red by an · .S offi 
r esponsible for the acti'.'ity in its let~r p;;ases. This enabld OTS to 
the proper files fro:;~ Records Center; b:o I·:Kr:~.o;.u fi 1 es ~:ere retrieved. 
additior.al inforr.:ation 1:;;s elso prcc•;ced frc:'l the Office of Logistics. fi 
This collettion of nat~rial lnrgely co~fir~ed the n~turc!"of the project 
r eport!'d by the infor.-:ar.ts zr.d iotrtifid a nu~~~.:!r of people involved in 
activit;. A~Jitional c?;~~ fo~ corccrn resulted fro~ the association of 
several of these peo;:>le ·.:ith sreci;ic assassir:ltion plCJns as r eve<tlcd 
IG•s report on th3t a=:ti~;~ty. 
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A r.~jc•:' con:e::·n t:~t~:· th~" c-:~.':~ ·:ety c;f :'u rr~:;· :. i•Nv1: U: e: ... atsp·J;~:io 
C'f (, slo~;:flil~ of :r . .; t:~O::;it~ c1r:~ tL:.:i:IS r-:~ir,t.~i:"r:?~ ~/ c:·~ D:-tf ~ fLI' r";( it.~~~. 
r .. 'r.cy use. It\:!'\~ net k:1~:·:n ,;!:::~;~::?~· ot· 1~ot tte::;::- ·~~ ~··i:i.ls I lF·i~l~ clc".t:oy~d 
t10;l~J Hi t!1 ' .. hQ /,1·r..y's L!·! s~n:k~d l c!. i 1 1·cspon~.c to Pr z.i~':o:"i.L: Uh·~c.~,·,e!, o.f 
:;~)','C'i~!;(!r l'J9 ~nd feb!~\:.11~y 197C. ; .. n t.:~sic;r.~d l~t:.· :> ,~i! ;;!·.~ !.:.:: C:l:'•c;t'nn of the!-.. 
c'i:..'"Ositi~:' cf ft.g-:::v:y r-'t:!t·i.::l!. r·~:~·:~:-:.ln~d by rn:·t :-~.~i~~: ::.:Joo:~ :~ ti.:: (JiJtion of , 
f,.::\'ir.:; it ·.:..orC>d ita ,1, LC(:i!·rci~l L:~t~r:nory. I...~·':.~[;~ i .. rwtssion "~til~~~ 
i OiS h'".:::: 1;c:·c f,-...dlii:r \ :~th tt:~ r,~·ojcct that th~ ·. ~t!::·ii.i i:a~ in f,.l t b~tn 
C:"~troy:d t;~t roo rcccrds ccrfit·:~ir.~ it co••ld tc i~:..~.d. In l:l ~tt~:r.pt to fin:l 
such co:1i"ir;.1i!tion, li!)O!"'atot·y st01·?~~ facilities ir. O'iS \·:~r~ s~~rchcd ~n<.! in 
tl: ~~ cour~~ of thJt sc~rcr. z~o:rt 11 g:--t!,JS of sholli~~h tc.xin c.:r.d e 1:.!1 of col.:r~ 
vcr:-:, -- Lut non~ of the ott.~r ~!!tC:,·ials -- uc~·c C:i~co:!:n:~d. 

Subse;ucnt to the d~cision in late April th;,t a full inv~stigation of the 
Fore D~tri:k project l'c~ needed , all infor;:tation tmco ·,.~rco ~:~ s passed to th~ 
DC!, to s~aff r:1embers of the Rockef~ller Co:-::~issicn erd to th~ :;hi te li(II;Sc 
staff han~ling int~l linence coi;lil~.m i ty investigation i:":~tt!!rs . In JUJ:c, 
Stnator C:!ur:h \'las infor;;ed by P.o:! Hills of th~ ::hite r.ouse u.,t a scnsiti·1~ 
acttvity ~-;·:; undr:r inv~stigation. 

5ovrccs ci Ir.forn:at'ion. 

This ~J::-)~at".Y rr.pcrt en the a;:t~·/it,y is b~sE:d t;;>C:"l i:.n iri\"L!:;tigotion 
utilizing: {l) t he files and doc~-ents ur.covercc ~sa resvlt ~f thl io.'tial 
sCJrch 11hich ar!! limited and con~zin only a scall n~-.~~cr of 1\g~r.cy- ol'i!;ir:~t·!d 
docu·•ents; ( 2) the m~tcria l. four,(l in OTS stot·a~e •.:~ic:h inch:ces th~ ~11 •• 11fist: 
toxi:l and several pieces o.f ~el inry hard·.-~are ; (3) ir.tcni:~:s v:.lt~ntcr~ly 
~lv~n by cm·rcnt Ag~ncy ~':'ploytes ·.:~.o had so,::• 1:~. ~./lt~~;e of th~ pro.ir 1!:1 I 
by .1 r.u~~::r of rctit·erl C:"',;lloyees ir.dicated by th!! rc:o:-~Stl S h~vin~ l·een r..""I 

C:e~rly in·Jclvcd at st~:;es of p~r~ic:1ler inte1·cst ; (') 1r,fcr;;-~ticn C'll.' dr.~d 
in tt.e IG'~ Rc~art on assass i r.~tic~ ;'lanni"!J ~nd (5) 1nfor.-.aticr. d~·cll!:Jd J::r 
~ 0:>0 i nv.:?stisation initiated as a resul t of cor.·tets.a~ior;s \·:ith the ~:hltu 
Hc.sc abo~t the r:-.,.1ttcr; this infcr.;tion has been inccr;:::rat12d in thh n·port 
only 11here it ilh;::Jir.ates spzcific '!~pects of the s~ery unco·1~1·~d f.-c-: t.sr.nt:t 
~C~:"~C~ • h:-.·:~·:~!"' . 

I __. 

Sp~ciil l 02e~ations Di'.'isio~ of Fcrt D~lrick. 

The 1-.~<:!ncy ~ssociati on 1·:ith r o,·.t Dett·ick i r.vclv":! the S~:,cia l Opcriltir·•'S 
Division (SOn) of t: ·:t facility. This Division 1:~s a?~'r~ntiy t·espo~~ibl<! 
~-, c!c•1elopir.g specia l a~~l i catior:s for G~~ agents ar.~ toxin; . I ts pl'inci;n1 
' , -~~r c~;>cat·s to ~~'1(: ~C<'n th~ US Army Special FercH. I ts cor.ccrn NilS 
u.~.h th:! ''::ve l o;:~r!r.t o7 ~oth 5~i~c:1e ag~nts nr.::: ~cl~·:cry :O::!cr.t~i!,r.S for 
~rl'·~ia1 ~~! in pat·Jrooilit~ry situ:1.~ .. i::1~. These i'l~;;lit:"'!.ir.:1S c1!'lt"'t·ly inclu~~ 
or,"'·r.n-cr,~ situ,ti~,s i:' ·,-:~.ich c 1 - ... -:(:stinc c!clh·::~y ~.as i!n o:j,~tiv;:!. l!oth 
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s~a~d~rd Bl·: ~gents _and b~~lo~ically derived toxi n:; 1·:ere investigatP.d b:t the 
DlVlSlon. D1scuss1ons 1:1.h fcrner Fort Dctrlcl: c:::ployces indica tc th~t SOD 
1·:as first established as a distinct, highly secure ~ctivily \·:ithin Fort 
Detrick in about 194e, tho:;:Jh r.o records going b~c~ that far have been f oUilcl 
The Division ~tas abolished in 1970 or 1971 as the fort Detrick operation was' 
termi na t!!a. 

CIA Relationships ~tith SOO. 

The CIA relationship 1~ith SOD 1~as formally established in Nay 1952 througt 
a memorandum of agreement l·tith the Army Chief CheCiical Officer for the 
performance of certain research and devel op~cnt in the laboratory faci l i ties 

.of the Special Operations Division of t he Army Biol ogical Laboratory a t Fort 
Detrick. The animus for establ ishing this relationship seems to have been a 
belief in OTS t hat the special capabil i t i es of the Fort Detrick group and its 
access to biolog i cal materials of all sorts provic!ed the fa.gency l'lith expertise 
and capabilities which ;-::re a::;pro~rlate to its fur.ction and not otherwi se 
availabl e. Discussions i~:i~~te t~!t the perception of the requirement for 
such caJ:.abil ities lias tied to earlier OSS experience. This experience i nc ludell 
the development of b:o different types of agent suicide pills to be used in 
extremis and a successful operation using BW materials a!)ainst a Nazi leader. 
In the latter-case;--Stapn.-er.terofo~rr {focrdl>Oisoning) ~;as adminiSfereafo- ­
~~r_Sc~ht ~o as to prev~nt his appeara1ce at a ~~jor economic conference 
~ .. Jhe..~:.:a~:... This age:lt was included in the r.ateriaTs r.-.aintained for the • 
Agency by SOD. Initial.ft!r.~tng 1·:as at th~ S200,GGO a year level l'thich grew to 
a high point infY 1958 of _$350,000 ar.d then dwindled to $75,000 a year in the 
l ate 1960's. Though there appear to be s~e gaps in available funding records. 
total Agency funding in the period frcm FY 1953 through FY 1970 is estirr.ated to 
have been so1ne1~hat more t!:an $3 million. These fur.::s were apparently used to 
generally aug~ent the level of effort undertaken by SOD. Agency requir~~er.ts 
for specific R&D wer e not l evied in any progralliTiatic Hay, but rather the Agency 
i dentified part icular ~~rK being dcne by SOD as part of its program support i ng 
t he Army Special For ces as beir.g of interest and then levied requirements f or 
the custc;:riz1r;g of such de·;~1cp.ii€iits for Agency u;e. Through the course of 
years, Agency object ives in the project became be!t~r defined. Thus a project 
approval memo of 1967 i dentifies the four functional categories of project 
activity: · 

a. Maintenance of a stockpile of incapacitating and 
lethal agents in readiness for operational use; 

b,' Maintenance, assessment and evaluation of a desigliated 
balance of biol ogical and ch~nicel disse~inatfng systems for 
operational readiness; 
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c. Ad~pta!ion and testing of a non-~isccrnible micro­
bioinocula t or (a dart device suita ~lc f or the cland~stine 
and imp~rcqtibl~ inoculation t:ith '£; .'/(.~; ~gents) to 
detcrmi n~ cc:->~3 ti tJi 1 i ty Iii th vario~s :1! t~:-ia 1 s and to 
assure that the r.icro~ioinoculator· c :: r.~ot be id~ntified 
structurally or easily detec~ed upJn a detailed autopsy; 
and 

d. Provide technical support and ccr.scltation on request to 
meet ad hoc requirc:::ents related to offensive and defensiye 
BW/Cl~. 

In the l ater years the activities d1·tindlcd to the point of simply maintainin! 
a stockpile of agents and del i_very systems for.possible Agency use. . 

Project 11anagement l'lithi n CIA. 

Based on all the infprr.ration available, it appears that from its outset 
the project ~:as charact:;rize~ ~y u cc=:~partment~ticn that was extn:.,e even by 
CIA standards. Only t:·:o or three Agency officer·s at any given tirr.e were 
clearr.d for access to Fort Detrick activities. This 1:ork 11as r.lilnaged first 
wit~ir. the Biology Branch and later in the Ch~·1istry Branch of TSD. Because 
of the sensitivity of the activity, queries by c~eraticns officers as to the 
ava i lability of materials and delivery systo~s ~f th~ type beir.g developed 
at Fort Detrick ~:ere autc01atically turned ;j~tay by TSO unless initial approval 
for contact had been gi~en by the Deputy Director for Plans. Even 11hen this 
was the case, the Chi~f of-TSD often referred the operations officer directly 
to one of the cleared officers deaUng with Fort Detrick and was never 
infor..ed as to the nature of the discussions. This method of procedure has 
been confirmed both through inter•1ie11s and by th~ IG report on assassination 
planning. Almost no I·,Titten records \'/ere kept. Though some CIA-originated 
docur,:ents have been found in the project files, it is clear that only a very· 
1 imited doc~entation of activities took place. l:J records on such things 
as material control, rec.eipt, delivery, destructic~. etc., can be found. Uo 
documents relating to ar:.;' pcs$ib1a cperational u~c of the r.i~teria1 have been 
found. The files as they exist are quite different from tho~P. nor~~11y 
maintair.cd in the cours~ of a typical CIA R~D project. As noted above, 
f unding to the project 1·:as provided s imply on the basis of augmenting the 
l evel of effort establi shed by Army funding. There ~ppears to have b~en no 
rel ation of funding to speci fic tasking, nor can any strict accounting of 
f unds on the basis of effort expended i n the Ager.cy's behalf be found. 
Project officers 1~ith l'lhcm discussions 1~ere held stated that the funding l\'iiS 
simply provided to maintain the availability to the Agency of the cap~bilities 
of SOD. Finally, th~rc is l ittle evidence of ~uch specific program definition 
on the part of the Agency. Though occasional SFecific requests for w.aterial 
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or for investigation; relating to the solution of il hypothet"ic<:lly po~ed 
operatioru.l problto;, can t~ fo~n:l, the 1\~ency tl,rc~r;:h the years app~at·s 
genet·ally to hJve rit!cien on a prc:wa;:~ gcnN·utcd internillly by SOD larg~ly on 
the basis of Special forc~s nC]uirt'lents. There arc one:or t110 exceptions 
which Hill be discussed belo\~. 

Activities of Peculiar CIA Interest. 

Though discussions 1:i th people associated 11ith the project reflect an 
overriding interest in incapacitar.ts, particularly in later years, availabl e 
records make it clear that ill interests included 1:1aintainin9 a stockpile of 
lethal materials and deliver! syste:;;s. The evidence indicates that the 
rellid upon the use of specific B!·f agents and toxins being investigated as a 
nomal part of the Army's BH prograr.1. Hoi·I(!Ver, directions \'/ere given to 
investigate such 1:1atters as agent stability over varying periods of time, the 
suitability of specific agents for preparation in dry form, the develo~~ent 
dart coatings, and the pre;:>aration of materials in a form suitable for dust 
of clothes, pillo·ds, etc. 

A major early req~ir~ent of the Agency 1·1as to find il replacement for 
the standard cyanice l-Pill issued to agents in haza1·dous situiltions and U-2 
pilots for suicide p~rpses in the e•:ent of capture. Hork on this prcblc:n 
was done at Fort Detrick and ultiC!ately centered un the coating of a nu:n!Jer of 
80 drill bit (the sn:allest Made) 1:ith shellfish toxin. In the course of t his 
\;'Orl: so::te shellfish toxin·~:as stored in the TSD laboratory for the purpose of 
conducting stability tests . · ·Tho~gh the tests of lethality ttere actually made 
at Fort Detrick, the toxi~ was stored' in TSD ~there records could be mainta in 
with assurance that sa:cplo:·; of th~ sane toxin l>ere regularly tested. In con­
junction liith this project, a considerable amount of \·;ork 1·tas done in develop 
concealment scher.1es for the ~rill or pin to be used in the event suicide 11as 
necessary. The culmination of this effort occurred with Powers' flight in 
ll.ey 1960 during 1~hich he carried such a device cor.cealed in a silver dollar. 
In this case the grooves of the drill bit l·tere filled with shellfish toxi n. 
The discovary of the device by the Soviets ended the program, as a compromise 
of such davices see.o:ed to ha•:e destroyed their future utility. The Po\'/ars 
flight was th~ only time S!.!ch rl~vicc!; ~:~rc pr-o'r'ided foi vpeiat~ona1 ust:. 

Primary Agency interest se~med to relate to the development of dissemina 
eqai~"ent to be used with a standard set of agents kept on the shelf. A n~" 
of such dissemination devices appear to be peculiarly suited for the type of 
clandestine use one might associata 1:ith 1\gency operatiu:1s. Some of these 
were included among h3rc!;·:3re stored for the Agency at Edge1·:ood Arsenal 
subseC]•;ent to the closure cf SOD: attache cases rigged··to disseminate an age 
into the air, a cigarette lighter rigged to dissc::1inate an agent \then lighted, 
a fountain pen dart launcher, an er.gir.e head bolt ~esigned to release an ag~n 
l'lhen h~3ted, a fluorescent 1 ight starter to ilcth·atc the light and then 
release an agent, etc. !,vail~t>le records do not in~icate lthcther or not all 
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these 11ere c!el'clopcd sp~cifially for the CIA, tho\rgh the DaD in\'e:;tigJtion 
hils i~cntified the h<:J:! t:olt c'cvicc ~s fallinJ ir.to ~1:ch a catc~o;·y. The c 
assoc1a~ion of this equi~::e:~t uith specific t.;~ency rt'quiri:l:l(!nts becau;e of 
nature 1s apt to be ~aislc~din!), ho·,tever. At a 1~eetin~ in June 1952, at the 
vct·y outset of the Agency's association trith SOD \·:hen Cll\ representatives 
stilted they as yet hld no specific reC]ui rements, a 1 ist of SOD priorities fc 
~;ork on disser.~ination de'lice; ,.,~s provided. This c'isseminJtion list include 
such things as cigarettes, che11i1:~ gu~. cignettc lighters, ltrist 1·:iltches, 
foun~ain pens, rin_gs, etc. Pt·es!:~ably 1·10rk on these devices IllS already unc 
uay 1n response to Amy 51J:cial forces reC]uirc:ilents. l!evertheless, the Aqer 
clearly showed an interest in such devices and levied requirements for the 
sp2cial preparation of so~e . 

One development peculiarly associated l'litH the CIA 1·1as the "microbio-
1noculator" 1·1hich 1·ras an extr~r.ely sr:all dart de ice 1·:hich could be fired 
through clothing to penetrate the skin so as to inoculilte the target ~:ith an 
agent liithout his perception of being hit. An added fillip to this d,··~lopm • 
Wils the requirement that no indications of the use of such a device b 
discerniJle in the course of auto:>sy. A large amunt of /\seney at tent ;on \·Iii! 

given to the prob kr.r of i r.:ap~c i t;o ti r.g guard <!ogs. l·:u~h of th~ equi ;;;:;~r.t 
delivered to the Aser.cy and so~e of the testing ur.dertaken by it involved a 
dart delivery system carrying dog incapacitants, and an antidote used 
subsequently to restore the dog to no~al activity. Though most of the dart 
launchets used in these developj;';ents \':el~e dcvclo~(;d for the Army~ the ,'\gency 
did request ti1e d!?vclo;;.~ent of a sr..all hand-held dart launcher· for its 
peculiar n~eds. 

A lot of ~/ork was cor.9· on hw..an incapacitation. OTS apparently received 
coiltinuing reQuests for ..safe, effective and rapidly acting, incapacitating 
devices. f.lany of these related to reC]uirements for incapacitating VietCong 
leaders before they coulcl rer.rler the:1selves incapilble of talking undterrorist· 
before they could take retaliatory action. l·iuch \'lork ~:as done in trying to 
use the dart system for such purposes. but real success 1·.·•s never actually 
achieved. Since a larger a~ount of an incapacitating age;i. is required to 
safely inactivate a hu~an th3n a lethal agent required to kill him, no scheme 
ttas developed for introducing sufficient amounts through the use of darts. 
Attempts ttere rr.ada to soive this problem by increasing the area cf the darts 
avai lable for coatin~ and fo:- :-.a!:;~;~ dart l·tilich \';ould dissoive in tissue 
~:hich co~ld thereby introduce r.:ore r.:ateriill into the system. Hork on this 
project was unden-1ay ~:hen the association l·tith SOil ended and Ed!)e\~ood Arsenal 
endeavored to ccmplete the project using unexpended Fort Detrick funds. 
Success ~tas not achieved, ho;·:e'lar. One rcilson for the preoccupation of those 
involved in the project 11ith the incapacitant problem mily ~tell have been the 
substantially greater difficulty of solving it l'lhen co;r,pared t<i developing 
1 etha 1 mechanisms. •· 
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Sullstantial 1~ork IIH also dena f01· the f,gr:ncy in th(! developr:1ent of 
spoilants for agricultural prcducts, biolonical MJterial s for the contamir.ati 
of p~troleu::1 stores, and agents for use in the destruction of elect•·onics, 
optical systes-:ts, stt·uctural mtcrials, etc. At times in the history of the 
project, require.o;:er.ts for such m.1terials· as these 1:are apparently very high 
on the Agency's list. 

Shellfish Toxin. 

By the late 1960's, a stocl:pile of scxne 15-to-20 different BH agents and 
toxins was r.~aintained on a regul ar basis by SOD for possible Agency use. The 
supply included such agents as food poisons, infectious viruses, lethal 
botulir.~-r.t toxin, paralytic shellfish toxin, snake (krait) venom, Hlcrosoorcm 
~ l·:hich produces severe skin disease, etc. Varying amounts of these · 
in:iterlals ranging fro:;~ 100 grams to 100 mi1lig1·ams liere maintained. 

As noted allove, l·:ith the Presic!ential Order requiring the destruction of 
Army Bil and toxin sto~~piles, the question 1·1as r aised as to the disposition o 
Agency materials. Though specific accounting for each agent on the list is n 
on hand, DoO indicates that, ~lith the likely exception of the shellfish toxin 
all of these r.-~terials 1·1ere in fact destroyed by SOil personnel. 

The 11 grar.~s of shellfish toxin -- along 1·:ith 8 milligrams of cobra veno 
-- was found by the Chief of the OTS Chemistry Branch, in Vault BlO in the 
basement of l · . which houses OTS. This vault is a 1 ightly used 
laboratory area and historically ass'odated 1·lith the Biology and Chemistry 
Branches of OTS. It has been regularly used for the storage of dangerous 
materials of various tY?es. In past years, the co;:;bination to the vault had 
been avafllble only to the Chief lnd O~puty Chief of the Che~istry Cranch and 
th!!ir secretary. Bore recently, the corr.bination had been given to other memb 
of the Che:nistry Branch as 1·1ell since nuclear battery tests had been run in 
the laboratory. With the discovery of the material on 20 !·lay 1975, holiever, 
the cor.;bfnation ~:as changed and is nov: available only to the Chief of the 
Chemistry Brlnch, his secretary, and OTS security officers. On 13 June the 
vault was put under 24-hour guYrd. · 

The freezer in ~:hich the toxin 1·:as found is located under one of the \'/Or 
benches in the laboratory. The Fort Detrick r.!aterial l·:as the only thing in 
the freezer and 1·:as fn tl-:o one-gallon cans along 1·1ith several smaller con­
tainers. There ~1ere no labels on the gallon cans, but on top of each Has a 
folded piece of paper with pertinent information ab~ut the contents. This 
information provided the types and lr.:ounts of mitcrial·and the date on l"lhich 
it was put into storilge. The shellfish toxin 1-~as, according to this info:-r.~a­
tion, put into the freezer in February 1970, and the cobra vencm, in Fellruary 
lg6). The shellfish toxin 1·:as packaged in several different .'orms inc luding 
tl-:o individ::a l doses in tablet form. 
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The discovery of tb r.!lt~rial 1·:~s a rcs•;lt of repeated altt"lr.pts liith · 
OTS to deteri'line 1>h1t c!ispsiticn had been r.:a:l~ of /1gcncy llW mate1·ials hel 
by For t Detrick. In r::~kir.9 or.e r.:ore check en this, a former Chief of the 
Chemistry Branch, 1-1ho retin:d in September 1972 , 1-:as · called and asked if h 
kne·.-1 lihat the dispositi~:l had been. Jhe retired officer stated that he th 
that perhaps S()!::e of th~ shellfish toxin r.1i~ht r.ot have been destroyed end 
in storage in OTS. In follo~·1ing up on this lead, the material was found i 
freezer. 

T~ough it is hlrd to understlnd ho1·1, ir.quil'Y sho~~ that such ll'.aterial 
could 1n fact have been stored for so long a tir::e tlithout anyone's being a1 
of it. The laboratory is r.o longer used for the type of liork for 1·1hich it 
~tas origir.ally built and ~.3d becc--:;e a disordered storage facility. There 1· 
been no require;nents for use of the freezer in the interl'ening years and it 
indeed possible that no occa.sion arose to inl'estigate the contents of the 
freezer. There have been no re?orted functionir.g difficulties 11ith the fre 
during this er.tire pericd. 

After finding tl:e Sr.ellfish toxin in the '.'aUlt, ~ CO!'!plete im•entory 1/o 
taken. A larse r.~-:o~;r of c!~r.g~r~us chemicals or drugs of vario•Js types ~:as 
found. These materiais relate to a number of past programs of TSO, includi1 
the drug project, the develo;J:Jent of harass1:1ent r.l~teria l s for cro1~d control 
or meeting disruption, cr~p contar.~ination progra1:1s, etc. s~~li amounts of 
five other lethal pre?araticns ~··ere found. T1·:o of these are ~n01·111 to have 
been obtained by the Ager.cy for testing at Fort Oetricl:. Hothing is knoo.·m 
about the reasons for ~torir.g the others. In acdition to these letha1 r.4ter 
a number of L-Pills •..tere .f.t-und. Also discovered 1·:as sorr.e of the hard·,:are 
developed as part of th: li:'-.':AC;-1! project: 30/06 Micromissile cartrid9es con 
taining dog in~apacitant, 10 hand-held launchers loaded, l'lith darts coated wi 
dog incapacitant, 10 c~psu1es containing an oral dose of dog incapacitant, a1 
4 pistols, tl-:o of which ;·::re cor..nercial, syringe- firing devices used for wil< 
animal capture and b:o ~/ere weapons modified to fire darts. 

The current Chief of the Che:-~istry tlra.nch had no recollection at the tin 
of its discovery of the shellfish toxin's having been obtained from Fort Oetri 
and stored in the laboratory. On 30 June, discussions 1-1ere held liith the 
officer (now retired) ~;ho •,;~s Branch Chief at the indicated time of the 
transfer of the r.4terial to OTS. He stated that the toxin had in fact been 
called back from Fort Detrick and stored in the laboratory on the basis of hi 
0'110 decision ~:hich resulted fro:n conl'ersations l'lith the current tlrar.ch Chief 
~:ho lias then the 1-iYJlAO:·:r Project Officer. It ~tas their belief that the cost 
and difficulty of isolating the shellfish toxin 1·1ere so great.that it siw?lY 
made no sense to have it destroyed, particularly 11hen .:there l·;duld be no future 
source of the toxin. Further;::ore, they felt that storing it 1·1as not in 
violation of the ne·.~ policy b::cause of provisions ~llowing for the preservatic 
of research ar.~ounts of su:h r.:~tcria 1 s. The current Branch Chief believes thi ~ 
explanation is correct b•Jt still c!·Jes not recall the actt;al act of receiving 
the material f1· o:-~ Fm·t Detrid;. Both agree that no one, including the Chit!f 

8 ·Declassified by 056047 
15 Sept 1975 



252 

of TSO, 1ras told of this c~cision or the f~ct ti:at the rJlel'ial hac.l been 
delivered by Fort Dztricl:. f,s th~ eJrlicr Brm:ch Chief recalls, this took 
place pdor to his bei~3 told by the Chief of TSD to personll ly info!'lll Fort 
Detrick thlt destruction of th!! r::atel'ial on the in•:entory 1 ist should take 
place. llelther could re::all precisely ho;t the ~aterial 1·:as delivered toOTS 
but ~he Do!> investigaticn indic<:te; that it \/as delivered by sor.:eone fro:n Fo;t 
Oetnck. 

Both are certain that the shellfish toxin in stor~gc in OTS is the same 
toxin as that listed on the inventory included in the disposal r.:~::1oranc!u:!1. 
This vleH is supported by the Ooil investigation. There is, hOI·IC:'/er, a 
discrepancy l:etl-leen the z~ount in storage as calc~latcd from the la~ls and 
the amount shown on the im•entory. Si nce the material in storage is in scvera 
different fo""s and cC"-plete reliance is placed upon l abeling rather than 
measurement, ho·.tever, no rea 1 di scrcpancy r.1ay actually ex1 st. 

Discussions Hith Richard Helr;1s and Tom Kararr.<!ssines, DCI and ODP 
r espectively , at the ti~e the disposal question arose have established that 
both ~:ere al·:zre of the dis~ositicn ~~estion ar.:l t•~at cleJr instn:cticns \·l~re 
gi ven that the F.;ency st::c'.pile s~.ould b~ destroyed by the Army znd thzt, in 
accordance 1·rith PresiC:~ntial Di•·ectives, the CIA should get completely out of 
the BW business. Hel~s· ~E~ory is sharpened on this matter by his presence 
at the meeting at ~rhich the Presidential decision ~;as made. 

The explanation deri•:ed fro:;~ these intervie;·;s as to ho:t the shellfish tox· 
tiiwe to be in Agency stor~ge is fully consistent 1:ith other available infonra­
tion. The earlier Brar.~h Cbief stated that the ·r..aterial 1·;as ahrays handled 
ttith extre:ne care. Undo~:O.tedly, it ~;as sill'ply trunsferred from one freezer to 
another and in his vie1t ~:as contim:~lly unt!er adequate control. He is certain 
that nothing ~;as done trith it subsequ~nt to its delivery and prior to his 
departure fr~, the Agency in 1972. The cut·rent Cranch Chief has given assurant 
thH it was untouched subsequent to that unti l its discovery in l·iay of this 
year. 

After the discovery of the material, OTS 1·ras told to investigate \·rays in 
which they could s~fe1y rlisp~se cf it \o!ith full do~~.!."1cntetion. Edge~'!Qod !~r~~n! 
was contacted ar:d arrar.g~~~r.ts \-:ere ~3dc to clc1i\'Ci" the mutci·iu1 tv Edg.::.·rovd 
for disposal on 11 June 1975. The disposal 1·:as to be ltitnessed by a repre­
sentative from the !G's office. On the day prior to the scheduled delivery , 
these arranga:~ents ~;ere cancelled, hO'.·:ever, because the DDS&T 1·1ished to 
consider further ~rays of insuring that the destrw:tion of the mat~ri al could 
not be l ater r.tisi nterr··c!ted. Upon inforr.tir.g Edge1•ood Arsenal of this decision, 
OTS was told that 11hile Ec:;e•.-:ood 1-:ould dls~ose of che;nical materii!l for th~ 
CIA, it ~10uld not do so ir. the case of biolrgical 1:13ter'ial s since that 1·ras not 
consistent ~lith the r.;issicn of the anen~l. /lo f1crthcr efforts tc·.-;ard the 
disposal of the r.aterial t.ave tal:en place, and it rc:nain; under guard in the 
OTS vault. 
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There is no rc::ord assodoting the project 11ith actual ope•·ations . · 
Discussions 1-rith those inl'olved in the projtct indicilte tt1dt hand-launchers 
ltith da•·ts l o~l!ed 1·:ith dog ir.~a~acitant 1·:ere delivered for usc in S.C. Asi;t. 
In fact, one such o;>~ration has b~en uncovered. It involved the penetrution 
of ~he /:orth Vietna;r.ese Er.~b3ssy in a $.E . Asian capital so as to empl ace audio 
dev1 ccs. !he co::1pound Has gu~rced by 11~tch dogs 1:hich r.;~de entry difficult 
even 1:han 1t 1·ras e::-,:Jty. Darts 1::re dellVzred for· th~ operation but Here not 
used . The guard cogs -- i n gross violation of pro~~r guard dog behavior ··­
ate r.:~at tr:at~d 1rith . c!o~ inca~~citant l·rhich 1-:as offered uy the entry team. 
The d1sct:ss1o~s also 1nd1 cate cnat some of the ~:ateria l or crop spoilants may 
have been e:::ployed. Hhil e roo direct connections to assassinatio:; planning 
have been found, t~ere are so;:;e disturbing similarities beb;een the agents 
~eing i nvastis3ted at For t Detrick and some of the reporte~ schemes 1 

-t 
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llUCR·Hi.DU:l fOR; Director of CilntrA1 Ir.tellige:a.::e 

Co~tin~eucy Plnn for Sto~~pile ot 
BioloY.!c:al ',;2rbre A6eut~ 

1. On 2!> l:over;;~r 135!>, Prcsloent l!i;;on ordered the 
Depart~ent oi Defense to rcco~~end n~ns tor the diDposal 
ot czisti~ st~ ol ~ct~riologic~l venpons. (On 1~ 
l"cb:u.ory H>7v, be it:::lu~sd nll toxin \:e.Ppons.) 

2. On 13 J~nuary 1970, the Special Operations DiviaSoa 
o: ::i'ort ~tri~. ~ryb.n<l prepared n 1·~ue::.tco a~ent .1.nveD­
to~-y. less t=1ns. nnd t:ub::litted it to the Sc!.entific 
Director, Fort Detri~~. This inventQry ~~s ~ . required io~t 
to :?.:;.31st tr..e Cc!.!:::.Andi!:!~ Otiic~r, Ft. D~t::-ic;~ to !)l'"~-p:are 
r. C05:$..,rebet:siYe ol:ln for c!!!~:~ilit;,.rizat.io;l on fiito oi nll 
biological n;;ent;./Lluni tions vhici:l t:re eto~piled in support 
o! opera tiox:.a l plri n:s. 

. S. i!ndsr !!ll C!!'!t:lblished :>i{ree~Pnt "hith ti':e D<:!prt=eDt 
or the l=~y, the CL4 pas a li~ited r;ua~tity ~r biolo~i~l 
E~ents aud toxio~ stored ~nd ~~inL~ined by the SO Divis!oa 
at .Ft. ~tri~. Thi.s ~!ockpoile clicl uot ~p;:~ear on th9 !nvea­
tory list. Tha nt,ents ~nu toxir.s e.xo; 

t 
.Agents: 

1. Bacillus nntbr3c1s (nnth~~) - 100 sr~as 

2. P<lsteureoll:l tulnrcnsis (tulnrcs:tb) - 20 s~ 

3. Ve~uel~n E~uino Encephal~ayelitis virU3 
(cncepil3li.tls) - 20 fil':lt:!> 

4. Coccidioil!es iw~tis (v:~lley iE"v~r-) - 21) ;tr:Qilt 

~. Drucell~ suis (brucellosis) - 2 to 3 bra~s 

~. Bru~~lln ~elitensis (b>ucellcsis) - 2 to 3 

f;X":!DS -----

7. !Jycob?.ctari~U> tuberculosi:; ( tuoox-culosis) 
5 [:l"':L~~ 

I'~C:J:", ~ 0 f 0 4 9 
i:."t: . .' ' '· '··::/~, 
! .. : · . . .. ; 
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8. 

9. 

10. 
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Salttonalla typhicurlum (food poisoning) -
10 grnms 

Sal~onalla typhimurium (chlorine resistant) 
(food poisoning) - 3 gr~os 

( 11 ) SO prams Vnriola Virus s~~a pox - ., 

.Toxins: 
.. 1 Enterotoxin (food poisoning) 1. Stnpbylococca 
10 grl'.!:lS 

2 • . Clostridiuz botulinum Type A (lethal food 
poisoning) ._ 5 gr:~cs 

3. 

4. 

. 5. 

~ralytic Shellfish Poison - 5.193 grn~ 

Bungarus Candidis Venom (Krait~ (letba~ snake 
VeDO!II) - 2 gr:ti:IS . 

toxin (lntestinBl flu) -l.licrocystis aeruginosa 
25 ng 

6 • · To~ife~ine (p2 rnlytlc effect} 100 mg 

nils· stoc~pLle capability plus sc:-ne ~cse;;rch effort in 
delivery syste~s is}unded at $7o,O?O per a~num • 

: th d~c1sion is mnde by the D~p2r!~ent 
4. In the event pe istin stocks of b~cteriolog1c21 

of Defense to dispose o. ~xt thegCIA's stockpile, e~en 
~eapons, it is poss~b~e tad nlistcd ~ill be destroyed. 
though ·in R&D quant1t1es an u . • 

· t" this soetcial · ·s If the Director wishes to ~on l.nueb DOD decision 
· i 1 ~cended that 1f the n ove 

capability, t is/eco;uency stockpile at SO Division, Ft. 
is made, tbe ex s l.ng o .,_ 1 .. - .. : --c-~ n~.,~!'lrch c~nte!", 
Dfttrick be tr<tnsferred to ~ .... ~ t .1 

.. ~;;"~> l!;;;yl;~d·. Arrangei:~ents 
Becton-Dic~inson Co~p~ny, ~in::ncy'a~d assur:>nces have been 
have been cnde for ~h~s co~ra ~tor to store and m:~intnin the 
given by the-~o~elnt~at ac~~~t ~0 ure~ter than $75,000 per 
~gency's sto'"".p1 e n ~ 

nnn\1::1. 

Thomas H. Karamessines 
Deputy Director for Plans 
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Senator KENNEDY. We will work \Yith you, 1\Ir.l\Iiller, and have the 
staff perhaps review some of those report:; from the Inspector General, 
just to try to get a continuing review as to how theJ>e protocols and 
regulanon:; are actually being aUn.nnistered . 

.1 think it would be very helpful. \\'e value your cooperanon and 
help. It is quite clear to me, both from your testimony and the testi­
mony of your panel, your own deep interest and concern about this 
issue and desire to see that those procedures are followed. 

l\lr. ~lrLLER. Absolutely. 
Senator K.ENNillY. 1 think that is very helpful and very valuable. 
Senator :::>cHW.EIKEH. Do you have any data available now on the 

characteristics of the bacteria used that. could identify and test strain 
of :::>~1 that was used in the :::>an Francisco llay test back in the fifties 1 
In other wvrus, information on chemical or biolo~ical properties such 
as resistance and susceptibility to mrious antib1otics, for example? 
Is this sort of a ''profile" a va.ilable? If so how might the characteris­
tics of the test strain compare to the charn.cteristics of the S~l that 
was found in the hospital? \Yas any comparison made, according to 
the records? 

General .\.uoERSON. I do not think that most hospital laboratories of 
that period had the ability to identify or recognize the many strains 
of serratia. I have heard the numerical designation of which strain 
it was that -<vas used, but I do not remember it. do you, Colonel 
Carruth? 

Colonel C.\RRUTH. ~ o. 
General .\.roER!'OX. I know nothing of its antibiotic properties. 
Senator ScnWEIKER. ' ' ould Dr. \\'"heat's article cover that? 
General AuoERSoN. Dr. \\'"heat's article does not speak to strains. 

It does have some data in there indicating antibiotic resistance. I be­
lieve there was some differences in the resistance among the several 
cases. 

Colonrl (',\RRUTH. It is difficult to answer that because the record 
does not indicate the specific strain that was used in the San Fran­
cisro test. However, we will !'earch thr rrcords and ~ee if we can de­
tt'rmine rxactly which strain might br used. 

Srnator ScuwEIKER. One of the things that concerns me a little 
hit-I have been focusing on the public domain sector and I think 
fmnkly that. is wherr my primary concrrn i!'-bnt, by thr snmr token, 
if somebody miscalculates and makes a mistake on a military baS{', 
you could have problems thcrr. I think the fact that yuur Fort De­
trick safety officer was concerned, and took what I thought was a YPrY 

proper step. indicates that ewn trsting within a military installation 
or· military basr may cause problems. \Yhat kind of controls are built 
in for testing within the baS{', in terms of the occupants of the base and 
the varying drgrees of susceoptibility of peoplr there, particularly 
those confined in bed or weakened by some pre-rxisting illness? 

Second, how do we control what thr air currents or wind currents 
mi~Yht hr. to makr certain that thr trst is confinrcl to a certain area? 

There is one allegation, which apparently serms to have some basis, 
that out at the Dugway Proving Grounds a lot of sheep were killed 
mystrriously, and also that a highway was blockrd off and tires were 
washed down because of very serious, unexpected change in the 
weather or wind direction. 
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Obviously something went wrong in terms of wind drift or weather 
calculations. 

My question is: What controls do we have, even when the testing 
is done on a military base, not in the public domain? Do you have safe­
guards so that something like a change in wind direction does not af­
fect the test? 

Would you care to comment on the sheep deaths? I am sure you are 
very familiar with that story. Is it a false allegation, or was there in 
fact a sheep incident~ 

Colonel CARRUTH. It is a fact, Senator, that the sheep did die. The 
evidence and the laboratory analysis of that data on cause of death 
is somewhat inconclusive. 

You mentioned how do we control sim ulants after release. One of 
the things that must be remembered about Saratia marcescert8, and 
that is again the organism that is primary concern, is that it does not 
survive very long in the open atmosphere. It is killed very rapidly by 
ultraviolet light, when it is released, and is also sensitive to changes in 
temperature and humidity. 

In Dr. Wheat's article one of the things that is noticeable in it is 
that the period of time o>er which those infections occurred was some­
thing over a 3-month or 4-month period. Some of them occurred in 
February, and our tests were conducted in September. 

I believe that the competent medical knowledge as well as biological 
knowledge does not belie,·c that Serratia man·esccns could survive for 
that length of time. 

Senator ScnwEIKER. In connection with another incident I referred 
to, is it true as it has also been alleged that a portion of a large high­
way was closed to traffic and the tires on vehicles were actually washed 
down because of concern about possible contamination from a test~ 

Colonel CARRUTH. I did not turn that up in my compilation of the 
re_Qort. 

Senator ScnwEIKER. What is your answer¥ 
Colonel CARRUTH. I did not review any data that would indicate 

that. 
Senator ScnwEIKER. You do not know? OK. Thank you. 
Senator KExXEDY. Tfe will go into executive session. I again want 

to express our appreciation for the cooperation we have received. 
I must say there have been very deep concerns for the test which 

have been done with simultants in open areas as well as those begun in 
military bases or military locations with pathogens, which, I think, 
raise very substantial questions and problems. 

The cooperation with the Department of Defense, working in con­
nection with the human subjects panel, in terms of fashioning guide­
lines to protect individuals in any of these areas where these orga­
nisms will be used is extremely important. 

I think it was also useful for us to get some perspective as to what 
the nature of the challenge is in terms of our national security issues. 
We did not get into those m detail. But I think we were able to put this 
into some perspective. We are very grateful for the cooperation were­
ceived from the Department of Defense in this matter. 

We will go into executive session now. 
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Senator ScnwEIKER. Before we do that. )fr. Chairman, I. too, want 
to ~ay I think the .\rmy has been nry responsin' here with .t~eir 
report. I think it is a good step forward. ".hile I ha,·e been cnhcal 
of the past. I recognize that the folks admini!-.IPring the progr~m t.oday 
had no rrsponsibility for it. ~\l so. the fart that wr are cons1dermg a 
new hill means we arc setting higher standat·ds in all fields of health­
related activity and testing inYolving human subjects. 

I th.nk that has to be Yiewed as the context in which I ha,·e been 
critical today. 

Thankyou. . . . . 
Senator Kl:XNEDY. We will recess and go mto executive sesswn m 

tho other room. 
['\Vherc.upon, at 11 :18 a.m., the subcommittee recessed to reconvene 

subject to the call of the Chair.] 



BIOLOGICAL TESTIKG INYOl,YING HP~IAN ~HlBJECTS 
BY THE DEPART~IENT OF DEFENSE, 1977 

MONDAY, MAY 23, 1977 

r. s. St:x.\T£. 

SuncoMMITTEE ox HEALTH AND SciENTIFIC RESEARCH 
OF THE Co:lDIJ 'ITEJ·: ox IIr)f,\X REsot""RCES, 

Washington, D.C. 
The subcommittee met. pur:;uant to notice. at 9.-10 a.m .. in room 

4282, Dirksen Senate Office Building, St'nator Edward )L Kennedy 
(chairman of the subcommittee) presiding. 

PreS<'nt : Senators Kennedy and Schweiker. 

0PEXIXG ST.\TE)IEXT OF SF.X.\TOH Kr:x::--.EDY 

S<'nator ICExxEDL The committ<'e will come to order. 
On March 8 the Department of Defense presented to the subcom­

mitt<'<' a r<'port of tlw history of l>iologi<'al r<'s<'arch and testing by th(' 
U.S. Army. Representatives of the Department testified that during 
the 1950's and 1960's the Army had conducted a number of sim­
ulatNl biological warfare t<'sts in tlw public domain and \Yithout the 
knowledge or consent of the people <'XJ>OS<'<l to these t('sts. Th('y also 
acknowledg<'d that, while the simulants used in the tests were belie,·ed 
to be safe at that time. it is known that at least some of them are not 
safe and were not safe then. 

"'hile we understand that thes<' simulat('d tests were initiated and 
carriNl out in the atmospher(' of the cold war when the thr('at of bio­
logical attack was con;;iderNl a potential thr('at to our security, I think 
wc_>, can all agrN' and th(' Def<'ns(' D<'partm<'nt spok('snum did agree in 
the earlier bearing, that such open air testing with the unwitting ex­
posur(' of civilian and military populations ,.:houll1 not and cannot lw 
tolN·ated. 

Senator Schweiker, the ranking minority member of the subcom­
mittee has been extremely concernec;., as I 'have, with the protection 
of human subjects in all areas of sciPntiJic l'<'Sl'areh. II<' shares my con­
<'ern that past deficiencies in the prot<'ction of t h(' human subjects must 
be r('medied and that people must not lx, put at risk without tlwir fu1l 
knowledge and consent and adNJHate n•viPw proc<'thtn•. 

Human expPrimentation l<'gislation to l'xpnnd the jurisdiction of tlw 
Xational Commission for the Protection of IIumun Subj<'cts in these 
ar<'!lS will he introduced soon. 

Limited op<'n air testing of biological simulants is continuing at om• 
military installation. Is it safe? Are we sure? Do scientists agree? 

(261) 
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To assist us in a better understanding of th<.'s<.' problt>ms and how we 
might profit from our past exprrirncr:, Wt' han' asketl four rminent 
s~ientists to share with us today the benefit of their knowledge and 
VIeWS. 
. As I indicat<>d in ,my st.atement, this has b<><>n an area of particular 
mt<>rest to St'nator Sch\YPiker of Pt'nnsyln1nia. a mt'mber of the Intel­
ligence Subcommittee of the Armed Services Committee. He followed 
these particular issues with g-reat interest and provided extremely im­
portant leadership for this committee in this area. Our interest has 
be~n in the. fashioning of prot~ction of human subjt'd pa1wb. which I 
th111k provided very substantial help and assistanc<.' to the National 
Insl ilul<' of llt'alth aml other go\'('l'llmen ta 1 a"('nci('S in as,;uring pro­
tection and adequate notification of thosP wh~ han• bt't'n affected by 
a wide range o£ human <.'xperimenlation. · 

One asp<.'ct that has not been CO\'erecl ancl whieh has been the sub­
j<.'ct of hearings has been those who were the subj<.'el of DOD and CIA 
testim~my. "~t> han' had hcai:ing:s.over a period of these last few year:;, 
bu.t th1s partJ~ula_r.are!l of bwlog~ca]l<.'sting is r<.'ally a complenH'nt, I 
thm~{' of tlw JUStlhcatwn and ratwnale for important l<.'gislatiYe con­
rluswns. ~<.'nator Schweiker has enormous intC'rest in this and has 
HrgNl llW>-C' hearings. It W<1S at his request that tlw hC'arinO':; 'wre held 
~ncl I think they will b~ extr<.'mC'ly hC'Ipful to us in sharin~ the legisla~ 

tJ.''(' remedy .for protectmg hu!nan subjC'cts. ~o. I \\·ant to acknmvleclge 
Ius lC'adl'rslup and wC'kome Ius comments; mul he will chair the hear­
ings this morning. 

0PEXIXG ~T.\TE:~IEXT OF SEX.\TOR SC'IIWEIKER 

SC'.nator Srn\~'EtKER. Thank yo11 very much, ~Ir. Chairman. I ap­
]H'('CJate your. lo_nd rPnwrks. 1 also appreciatt> your cooperation and 
yom: leaders~np m th~ broacl area of the protC'ction of human subjects. 
I tlnnl~ th~ I~SUC'S nnsPd by. the DC'pnrtml'nt of DdcnPe testing pro­
gram ties 111 .very clos~ly "·~th the subc?mmittee's work in this field, 
~ncl I app~·eciate your mclu~wn of these ISSues in our program of hear­
mgs l'l'llltJilg to lllP protC'ctJOn of human rC'St'arch subjl'<'ls. 

In :'lfan·h. the H<.'alth and SciC'ntifk HC'f'earch Snbrommittee rc­
ceiv~d fr~m the Departme?t of DefC'nse the most comprehensive report 
on b~ologtcal warfare' te;;tmg C'\'('1' prC'parC'cl and reiC'aSl'd to the public. 
Offic~als of the Department of Drfense offC'r('(l drtniiC'd testimony on 
the' ~lwmical niH~ biol~gical w~dm:C' programs. with particular· em­
phaSIS ~n opC'n-air testmg o~ lnologH'a] agents and simnlants. 

\V<.' chPCO\'e!·C'~l that open-an· tPsts were' conductt>d in populated areas 
all O\'C'r the l. mted ~tate'S. ~Iany of the:;e tC'sts ill\·olwd }i,·e biolo(}'ical 
OrganiSmS \\'hieh We know Call atfC'Ct human ])('iJlO'S, particularly tJlOSC 
i~ a "·eakC'nC'cl state. \Ye leamed that th(• D<.'fC'~SC' DrpartmC'~t con­
tmnecl f0 nsC' a <'C't-tain organism. "·hich thC'y apparC'ntlv helieYed to 
be hn;rl!1less, long ~fter some medical <.'Xperts had published reports 
cl~srniHng lnnnan Illness, ancl C'\'l'll ckalh, I'(•sultirw from infection 
\\~Ith tlw s.ame type' o! organism. \Y<.' I'N'C'i\'l'd assura1~rs that no open­
au· tC'sts .m populatiOn centers arc even bC'ing contemplated at the 
present hme. 
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Today we have with us a panel of• scientists and public health ex­
perts who will be able to ofier ob:;en·at!ons ~n thts <.:ontroYer~I~l t~st­
ing program from a different pe~pectn·e. 1 he .I~e!lltl~ ai~d Scientific 
Hesearcn ~ubcommittee bears pnmary rC'spo~lsiblli~Y 111 Issues of re­
search ethics and the protection of human suiJJects of research, a_nd the 
panel will be able to help us carry out thi:; mandate so that experunents 
'"hich put human health at risk without infonncd consent are never 
again conducted. . . . . 

We will raise issues of safety 111 the ~h01ce <;>f.orgamsms and ~rmu-
Jants used in these tests. The problem of contauung. t~1e spref!-d of te~t 
organisms is another important consideration. Even If open-an· expen­
ments are conducted in remote military test areas, can we be sure that 
no one will be exposed without their inf?rmed consent~ What co?-­
trols do we need to insure that the .A.meric!ln peo_ple !lre ~ever: agam 
used, either directly, or indirectly, as Gu111ea pigs m bwlog~c~l or 
chemical warfare testing~ Although the present atr~osphe1:e mihtates 
against such experimentation, what sort of_mechamsm to msure ade-
quate safeguards in the future should be pu~ 111 p~ace ~ow.~ . 

Concern over the public health and etlucal unphca~wns raised ~y 
disclosure of these open-air experiments has been WI~espread. Dis­
tressed citizens have contacted their elected representatives ~o e~press 
outrage that biological tests were conducted. \Ve have an o~hgatH~n to 
be responsive to this deeply felt con~e~·~· In C~ngress, speclfi~ legisla­
tion to require notification of ~ocal_civihan offici.als at least thi~ty clays 
in advance of any planned. bwlogiCal ?r che.mical agent .or simulant 
test has been proposed. Th1s. st~bcommitee Will b~ explormg the pos­
sibility of giving the CommissiOn on the ~ro~ctwn of Human Sub­
jects authority over any res~arch proposal~ 111 tlus area. 

Our system of democratic government IS st~onger when we demon­
strate our ability to look cri~ically .at ~ast act~ons and lea~n from o~u 
mistakes. The purpose of this hean_ng IS to brmg the pubhc health IS­
sues raised by the CB"W program mt<? sharper focus, so that w~ can 
act effectively to make absolutely certa111 the errors of the past are not 

repeated. . . · hed 1 
I thank Senator Kennedy very mnch fot' h1s cooperation 111 sc . .u -

ing this followup hearing, and I also want to express my apprec1ahon 
to the members of this panel for the interest and concC'rn they haw 
demonstrated bv their presence here today. 

Thank vou. ~fr. Chairman. . 
Senator KENXEDY. We have a very distinguished pan<.'l; and. I will 

introduce them: Dr. Stephen Weitzman, Department of M1crobwlop. 
School of Basic Health Sciences. Health Science' C<.'nter: State L m­
versitv of New York. at Stony Brook: Dr . .T. M .• Joseph, chrector, Lab­
oratories Administration, Maryland State' DPpartment of HC'alth and 
Mental Hygiene; Dr. George. H. ConnC'll, assistant to th<.' director, 
Center for Disease Control; and Dr. )fatth<.'w :Meselson, cha1rma~, 
Departm<.'nt of Biochemistrv and MolC'cnlar Biology, Haryarcl TTnl­
Yersity. Dr. \Veitzman ,would you start off, please~ 
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STATEMENT OF STEPHEN WEITZMAN, M.D., DEPARTMENT 
MICROBIOLOGY, SCHOOL OF BASIC HEALTH SCIENCES, ..n..~:.o.t1~.& . .a. 
SCIENCE CENTER, STATE UNIVERSITY OF NEW YORK, 
BROOK; I. M. JOSEPH, PH. D., DIRECTOR LABORATORIES n..ul!r.L.&.n• 

ISTRATION, MARYLAND STATE DEPARTMENT OF HEALTH Aim 
MENTAL HYGIENE; GEORGE H. CONNELL, PH. D., ASSISTANT TO 
THE DIRECTOR, CENTER FOR DISEASE CONTROL, ATLANTA, GA.; 
MATTHEW MESELSON, PH. D., CHAIRMAN, DEPARTMENT OF BIO· 
CHEMISTRY AND MOLECULAR BIOLOGY, HARVARD UNIVERSITY 

• 
Dr. ·wEITZliiAK. Thank you, Senator. I am pleased to be here today 

to be O'i\·en the opportunity to testify on what I consider a very, very 
impmiant subject, and that is biological warfare research that has 
been and is still being conducted in this country today. 

I studied these two volumes of unclassified Army reports, the one 
dated February 24-. Hl77. and this will probably be the main so_urce of 
my comments on the history, nature. and the extent of production and 
testing biological simulants. . . . 

Reviewing the Army report leads to a cons1derabon of two thmgs. 
First it raises the question about the morality .a!ld safety o.f sev~ral 
lar""e-scale tests that the A.rmv conducted on CIVIlian population with­

. oufinformed consent. The second point involves an examination of 
the military and political limitations and problems inherent in pur­
suing biological warfare research. 

The most disturbing aspects of the Army's biological warfare pro­
gram in 1950-69 conc<>rns the oprn-air tests conducted on a nmnlx>~· of 
lT.S. cities behveen 1950 and 1966. In particular the San Francisco 
test has received a lot of attention since it first appeared in the news­
papers in ~ovember of 1976. In addition. the Army spent about a. 
dozen pages defencl.in"" the test. Siner tlw San Francisco oprn-air test 
S('ems to be the center ~f controversy. I would like to discuss it in some 
detail and use it as a model for €'xamining a number of problems inher-
ent in doing biological warfare 1:esearch.. . . 

In brief. the test conducted. m 1950 mvolvecl. exposmg the city of 
San Franrisco to an a('rosoliz('d live bacteria ralled Srrratia marces­
cens. The Army's rational€' for carrying out this larg€'-scale, open-air 
trst wfls to inrJ:p.ase our knowledge ''rrlnt('d to the vulnerabilit:v of the 
United States and/ or its personn€'1 to biological warfare attacks b<?th 
covert and o,·rrt." Thr Jiye bactrria Serratia marcescrns was consid­
ered a biological simulant "drfined as living mirro-organisms, not 
normallv capable of cansing inf('rtion.'' Around this I would really 
like to discnss and raisr three objertions. . 

Thr first is. our nnrlrrstanding of a biological sim11lant, that IS, a 
live bacteria that does not produce disease. is basen on our past ex­
perirnces with that a.!!ent nnner crrtain very definite conditions; and 
once these conditions change, the bacteria can cause disease. 

Now, therr are at lrast hYo romnonrnts to thr~r conrlitions. One is 
the number of baeteria and the sPcond is the statr of hralth of the 
people exposed. X 0\Y. thr early st mlirs revealed that exn?"urP .of a 
healthy person to a low number of Serratia newr caused mfechons. 
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"~hat was not known was whether exposure to large numbers of Ser­
ratia could cause infection: nor what the response of a sick person 
'"ould be to Serratia. Now, since these tests ha,·e been carried out it 
has been learnrd that an increase in the number of Serratia can rause 
dise.ase in a healthy person and that Serra!ia can c~.use serious dise~ 
m Sick peopl€'. In fact, these days most maJor hospitals ha~e r€'currmg 
problems with Serratia infections in hospitalizPd sick pahents. 

Now, while it is true that in 1950 the sc~enti~c and medi~al profes­
~ions "·ere unaware of these facts, the mam pomt to learn IS that ex­
perience gained in control.led, experimental laboratory ~itu~~ions can­
not be assumrd to be applicable to large-scale tests on big cities .. ~\..e~'o­
~olization might lead to dispersion of organisms, but the possibility 
cannot be rule-1 ont that pecnliariti€'s in wind conditions or v€'ntila­
tion.systems in buildings might c~n~centrat~ organ~sm~, ~xposing people 
tc }u rrh doses of bactena. In ad<htiOn, un hke the mch ndual \·olunteers 
used in laboratory experiments, the population of a city is quite hetero­
geneous. Infants, elderly persons, people with c~ncer, peo_pl~ with 
lung disease, etcetera, are all found on the streets m larg~r c.Ihes and 
their ability to fight off infection by Serratia marcescens IS difficult to 
p:;.timate. 

In summary, too many uncontrolled variables are pres_ent to .con­
-.:idPr vulnerability testing safe of large ciYilian populations mth a 
hiologica 1 simnlant . 

Now, the Army used a number of consultants for the tests, and I 
<an only ronclnde that their anYif'e WUS inadequate. 

I woitlcllike to make a comment now on the specific legislation that 
would require notification of local civilianR at least 30 days in advance 
of any biological or chemical agent. It seems to me what would have 
to be qualified here is that when we get to the next point, informed 
con~ent, it seems to me that local officialR really do not have any more 
right to grant conRent per se than the ~\rmy or the Depar~ment o.f D~­
fense condnctin<r researd1 .• \nd then I go to the next oomt, winch IR 
the problem of informed consent. It ~e~J!lS to me tha~ when you C?J!le to 
thr fact that you '"ant to test thr c1nhan population or the J!llhtar~· 
population, actually the people im·olwd ha,·r to be consulted m addi-
tion to whatcwr the local officials might say. . 

So, the second major objection I would. want to ma~e IS tlu~t the . 
problem of informed consent was not used m the open-a1r t€'sts m the 
l!l50's and 1960's, and that ~'eally stan~s in contrast to other actions 
conducted by the Army durmg the penod where they were very con­
cerned. and in fact almost admirably used informed cons€'nt·on Opera­
tion Whitecoat; their behaYior was exemplary. In addition the Army 
took exceptional care in instituting safety procedures for personnel 
working on projects, for insuring against accidents during transporta­
tion, and for decontamination of facilities during demilitarization. So, 
n. real contradiction can be seen here between the Army's concern for 
individual human life and the ethical problems of human experimenta­
tion in many situations, and :vet the disregarn for many of the~e same 
Yalues, on the other hand, when they conducted these open-a1~· tests 
in complete disregard for some of the same values used previOusly. 

The final point I want to make about open-air tests is that it never 
really dealt with, in any convincing detail, in the Army report, and 
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that was the necessity :for using actual cities :for the open-air tests. It 
is unclear to me what additional information was gained by releasi~ 
bacteria in the New York City subways, for example, that could not he 
gathered by a similar expenment done in the tunnels of a deserted 
mine shaft; or why in studying aerosolization patterns unpopulated 
areas could not be used, instead o:f populated cities. So, why the tests 
were conducted in populated cities certainly remains unclear to me. 

The only unique mformation that can be concluded :from these tests 
is that the cities are in fact obviously vulnerable to biological warfare 
attack. This vulnerability is so obvious that it leads to a consideration 
of the major point I would like to make. 

Since the offensive biological warfare research program was dis­
mantled in 1969, there would seem to be little purpose in spending time 
analyzing actions taken 20 years ago. Still, some degree of biological 
warfare research continues in the Department of Defense with a 
budget in 1975-76 of close to $18 million. While this research empha­
sizes "defensive research," the distinction between "offensive" and 
"defensive" is often no more than a semantic one. This was realized 
in Army reports where they quote as early as 1946 that : 

• • • it should be emphasized that while the main objective in all these en· 
deavors was to develop methods for defending ourselves against possible enemy 
use or hiological warfare agents. it was ueccssary to iuvestigate offrusive posl­
sihilitif's in ordt>r to Jparn whilt mf'asnres could he used for defense. Accordingly, 
the problems of offense and defense were closely interlinked in all the investi· 
gations conducted. 

That biological warfare research continues in this and probably 
other countries is disturbing, and that was noted also, in 1946 : 

It is important to note thaot, unlike the development of the atomic bomb and 
other secrf't weapons uuring the war, the dc-relopment of agents for !Jiological 
warfare is possible in many countries. large and small. without '·ast expend!· 
tures of money or the construction of huge production facilities. It is clear that 
the development of biological warfare could very well proceed in many coun· 
tries, perhaps under the guise of legitimate medical or bacteriological research. 

This question was in fact discussed in great detail by Dr. Mf'selson 
in a Carnegie endowment report several years ago, in which they 
really made the point that in the context of a tactical and strategic 
'"ar it is very much in the U.S. interest to preserve and strengthen the 
restraints that prevent chemical warfare and the proliferation of 
chemical weapons. It seems that the wealth of the United States allows 
it to expend enormous quantities of weapons to be used, and in particu­
lar we are talking about conventional munitions and tactical combat; 
very :few other countries approach this capability. 

The lesson that was really learned :from the San Francisco tests 
was the fact that an individual person, or a small gronp of people 
could, in fact, expose the population to large numbers of bacteria; 
and that once the technology of biological warfare has been developed, 
it becomes then easy for small countries, or small groups to use this 
technology. 

To summarize, the proliferation o:f lethal chemical weapons would 
risk a major increase in thf' level of death and devastation in wars of 
all kinds. Proliferation would provide. forces less wealthy and sophis­
ticated than the United States with greatly enhanced capability for 
threat, harassment, and destruction. 
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In summarJ:, I. have trie~ to .establish the :following points: 
The first pomt IS tha.t testn~g m offensive and defensive biological 

warfare research, and, m particularly lariYe-scale open-air testiniY is 
· d' bl d h · 0 

' nl unpie Icta e an t. u.s potentially dangerous. Unique conditions de-
velop. what arc d1stmct from the usual laboratory or hospital 
expenence. 

The second po~~ is that th.e Army acted irresponsibly in carrying 
out the ,vulnerabih~y open-~Ir tests on lar.ge urban populations in 
the 1950 s and 1960 s. Tl~ey 1gnored the ethical problem of informed 
consent ~nd th~ P?tenhal health problem wf' already discussed. 

The ~hu·d J:?Olllt IS t.h.at the continuation of biological warfare re­
Sf'arch Is !lot In the Imhtary intf'rf'st of the United States since once 
the tec~mques a~e developed, biological warefare can be used by small 
cou_ntnes, terrorist groups, and individuals. The proliferation of bio­
logical warfare weap~nry and techniques can only erode military 
advantages that the Umted Sta~es now has since biological agents are 
cheap to produce and can be dehvered by a small force in a clandestine 
manner. 

Based on these three points, I would make the :following two 
proposals: 

If further biological warfare research is to be considered necessary 
h~causc of the development of biological warfare techniques by for­
cJgn power?, thf'n the work should be more strictly regulated by 
groups outs1de the Department of Defense than has been done in the 
past. These might include the Department of Health Education and "('T lf • ' l l 
1 e. are, congressiOnal committees, and/or independent scientists. At 
~ time wh~n Federal guidelines are being established for regulat­
mg recombmant D~ A research conducted in universities and indus­
tries, the same principle of providing outside checks and balances 
for Department of Defense biological warfare research would seem 
to be appropriate. 

Finally, and most importantly, the United States should jntensi:fy 
efforts to ban biological warfare research internationally and con­
sider integrating such a policy into its strategic arms limitation 
treaty negotiations. 

Thank you very much. 
Senator SrmVEIKER (presiding pro tempore). Thank you very 

much. Dr. Weitzman. We will give each panelist a chance to make 
an opening statement before we go on to quf'stioning. So, let's go right 
down the panel in order. Dr. Joseph, would you proceed~ 

Dr. J OSEPn. Thank you. 
I would like to direct my comments primarily to some of the 

characteristics of this organism, its possible association with disease; 
and a little bit about the health hazards associated with thf' study 
that was conducted using Serratia marcescens on the population. · 

Now, this organism has a long rf'markable history with accounts 
of its existence going back to pre-Biblical times. The coloration of 
this organism, the red pigmentation, was the basis :for thf' indicator 
as a tracer organism, and certainly it has been recorded in history. 
In the 19th century the scientific approach to a study of its char­
acteristics shows that it is truly a micro-organism, and even though 
it occurred in numerous instances on food, there was no report of 
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clinical illness, at least in the early centuries, from the existence 
of this organism. 

In the 20th ~entury, of course, the early period, there were few oc­
~u~rences o~ disease, and th.us the b~cterium den-loped thP character­
IstiC of havmg no pathogemc potential for man. That attitude existed 
for many years. 

But .since the di~cove_ry of the organism in the early 1800's, it was 
recogmzed as a biOlogiCal entity ~nd duri.ng its early history was 
cons1~ered to be a ~aprophyte relativelv avmtlent for man. It might 
occas1?nally ?au~e 1lln~ss. It was further shown that the organism 
was widely distributed m nature-\ve know it exists in water and soil 
and as a contaminant of food. ' 

Senator ScnwEIKER. Is Serratia normally found airborne in naturt>? 
Whe': you say it is widely distributed in nature, does that include 
the aid 

Dr. JosEPH. Not as a natural habitat, no; soil and water. It is not 
normally present in air. 

The techniques used to isolate this organism in the earl[ period de­
pended upon Its red pigmentation, but that fact was one o the reasons 
1t w~s not.recogn~zed earlier as an important agent for the production 
of disease m ~er~am segme~ts of thP population. It since has been shown 
that the ma~onty of strams actually do not produce pigment. In a 
study done m the 1950's at the Center for Disease Control it was 
shown that about 75 percent of those strains isolated from human dis­
ease did not have this red pigmentation, and therefore they would not 
have. been recognized by 1?1any lnboratories around the country, or 
hospit~ls would not have Identified the organism. So, the failure to 
recogm~e that the or~anism existed without the red pigment accounted 
for the mfrequent discovery of disease in man. But, of course as soon 
as this fact was recognized and, of course, as a result of exte~sive use 
of ~ntibiotics ~nd the new medical mf!nipnlation of patients-the man­
agmg of patients-the incidence of infection by this organism ap­
peared to mcrease. 

In 1957, at the Boston City Hospital. an increase of incidence of 
isolations of the Serratia org-anism was noted. In fact. the study indi­
cated again that the nonpigment strain was more common in clinical 
disease than the typical red variety; and many laboratories around the 
country .were unable to correctly identify this form. 

But smce 1913, when the first cases of infection were described in 
man, there have been isolated reports that stress thp potpntial patho­
genicity of this organism for man. Again, in the Parly 1960's hospi­
tals identified in primary urinary tract infections. respiratory tract 
infections this organism' in man. But before these outbreaks there 
were instances of infection that occmTt>rl prior to thp time the testin~ 
was held by thP Army. So. there was an indiration of potPntial patho­
genicity for a certain sPgment of our population. Infections, of course, 
have been noted in debilitated indi\'idnals. ns was pointed out. individ­
uals whose defPn!"es have l><'en compromisNl. Thnt was not l'learl:v 
evidt>nt in the early l!lllO's, but there was t>nough indication that it 
was potentially dan~erons for man. 

The outbreaks occmTing. of co\ll'~e. aaain indirntrd primArily that 
water mig-ht be a po~sihle means of spread, and that airborne spread 
was less eYident at that time. 
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Prior to 1960, then, Serratia was considered a common garden vari­
ety micro-organism which was so benign that it was not capable of 
producing clmical illness in man in its own right. But, because of its 
apparent nonpathogenic potential and its characteristic red pigmenta­
tion and ease of isolation, Serratia was commonly used as a tracer bac­
terium in numerous studies. 

It ,,·a~ intentionally sprPtul in ~ome hospitals to study bacterial 
(!rifting and settling as an aid in trying to understand the spread 
of hospital cross-infections. Ho, classical Pxperiments were routinely 
eonducted to demonstmte to students the basic principle of estab­
li~hing the index case of infection by a micro-organism. ~\erosoliza­
t ion of tht> test organism was used in courses in microbiology to dem­
onstrate bacteriological air sampling tec!miques. The organism was 
intentionall y painted on the ~ums of patit>nts following clPntal extrac­
tions to deJllOnstrate its pat-~age from the oral cavity to the blood­
stream. So, there was widespread use of it as something that was not 
ablo to cam-e disease in man. 

I think of particular signifiranre in regard to airborne spread was 
an instanct> in Hl58 wht>11 in the rniver,.;ity of 'Yi:.;consin Hospital a 
!'hild was culturt>d and found to l><' colonized by an organism which 
was shown to be 8l rrutia rn{u·rcscnl8. A study conducted on the fam­
ily failed to reYeal this organism. ther<' was no evid<.'nce of a family 
spread. It was them clisconrNl that at>rosol studies wt>re being ron­
clnctPcl in a biorh<.'mistry laboratory at 11w univrrsity hospital and in 
an adjacent building "·her<' grnetir st nclirs wer<' being conducted. 
Then' was indication tht>n of possible aerosol spread that could have 
raus<'d tlw rolonization of tlw intrstinnl trart of the infant. 

~\nother occurrence inclicnting nnosol sprt>ad occurred in the early 
l!lGO's in a London hospital wh<.'rP therr "·as conrPrn over the spread 
of Stapkylor:ocru.~ infrrtiom. Sermtia organisms wPrt> sprPnd around 
thr ele,·ntor shaft on the ]0\wr floors, and it was then detertPd through­
out the hospital on each floor a round th<' PlHntor art>ns. Rut what was 
unexpected was thr orcurrenre of several ca!"<'S of Rn·ratin marccsce?JII 
necrotizing pneumonia among hospitalized patients. presumably by 
aerosol tran~mission. Soon thereaftei· thP U!"<' of the organism as an 
indicator was dis<'ontinued in many fa<'ilities around the country, and 
in fact throughout the world, as· "'P he~nn to rerogniz<' tlw sPrious 
potential the organism had to produce disease in man. 

Even though the org-anism was often t·egardrd as a nonpathogen. 
or of low virulPnce of healthy individuals, it was found that occa­
sionally in <'onditions where l~ost resistance is diminisll<'d, and a pa­
tient's ·defenses are compromised, there were a Yariety of disease 
conditions identified at that time. 

While it is difficult to a~~Pss how much bncterial im·asion by this 
organism contributes to di!"ease in a patient. if a patiPnt is debili­
tatNl, it might account for the disPase procpss. 

It should also be reemphasized that infrrtions with this organism 
occur mainly in patients that art> debilitntt>d; that a sprt>ad can occur 
by the airborne route and ran cause dist>as<', if tht' do:;p is suffirient 
hi. normal. healthy individuals. 

At the time the simulated testing was donp in San Francisco by 
the Army the ot·ganism wns ronsidned to b<' an innocuous sapropyt<' 
water organism which · was nonpathogenic to man and animals. 
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Since the 1960's, however, infections due to the organism have been 
reported with increasing frequency in a variety of illnesses. 

The ability of this organism to cause dist'aS(' was established on 
sufficient basis to question the use of the organism for the simulant 
testing that was done. We no longer, of course, consider this orga­
nism as a harmless !'aprophyte, and I think at that time it should not 
haYe been considered as harmless, either. 

"11ether or not the illnesses in which the organism was isolated 
from hospitalized patients in the San Francisco area immediately fol­
lowing the study, and the relationship of that organism, was due to 
those tests, cannot be established with certainty from the data ac­
cumulated nt that time. 

However, I believe that the environmental studies that were con­
ducted, the environmental conditions, could have been simulated as 
well as using simulated organisms. I do not believe it was necessary 
to conduct these open-air studies on the masses, that we could have 
gotten adequate information from the use of a simulated environ­
mental condition to determine airborne sprt'ad, drift, survival, and 
consequent infection. :Mass environmc.>ntal exposure on the scale con­
ducted by the Army was apparently unnecessary on its sci~ntific 
merit ancl constituted an unjustifiable health hazard for a particular 
segment of the population. It was inconceivable and unconsciona~le, 
and the stndv !'hould never haYe been conducted on the unsuspectmg 
population. Xo way can we rationalize the ,·alidity of that study. 

Thank you. 
Senator ScnwEIKER. Thank you very much, Doctor. We will now 

hE.'ar from Dr. Connell. 
:\fr. CONNELL. I do not have a prepared statement. I have been ill 

for several days, trying to recover from a fractured skull. 
I would like to talk a little bit about this group of organisms. I 

workrrl with these things oYer a period of many years when I was. at 
Fort Detrick and Pine Bluff back in the early 1950's, we worked w1th 
Serratia marc(w•en.~. ·we used that organism in such unbelievable 
numbers that you would have to see the kinds of experiments that 
wE're done, and none of us thought there was any problem; nobody 
got sick, as a matter of fact. 

.\.t the present time, at the Center for Disease Control where I am 
employed. we are finding infections. hospital infections, in surprising 
numbers: and again, these are people who are largely debilitated, or 
whose defense mechanisms are compromised for some reason or other. 

1YE' found something else. that some of these so-called strains that 
do not produce pigment do produce pigment if you grow them at dif­
ferent temperatures from normal body temperatures. We have done 
that on a number of them. The idea that the oq~anism has a red pig­
ment and is therefore a good marker does not always work because 
there are a lot of strains that will grow without color whatsoever if 
you grow them at other than body temperature. 
· In my own opinion there is no such thing as a microorganism that 
eannot "cause trouble. ·when yon look at a microorl!anism to nse as 
tracer, or somethin~ of that sort, I think you have to keep that in 
mind. If you get the right concentration at the ril!ht place, at the 
right time, and in the right person, something is going to happen. 
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Now, S erratia marcescens, as has been mentioned before, hns been 
used for a long time. It has been recognized, as was mentioned earlier, 
from prebiblical timeR. And again. the reason was l><'cause of the color 
of most of the strains that were detected. If I had my choice. I would 
neYer use this organism or expo~ anyone ~o it at any tim~ . That is my 
own opinion. I consider there 1s some r1sk here. C:ertamly, for the 
future this has to he considered. whether for defens1ve work, or any­
thina else because there is some chance that somebody can get hurt. 
-:\fa:y of the strains that have been found in .P~o~le that are ill, are 
not treatable, they simply do not respond to anhln?hcs. 

You can also find this oqranism, by the way, m sewage as well as 
in water. You can find it in the normal gut contents of some peop!e 
who are not ill; we find it frequently in the urinary ~ract wh~re 1t 
causes serious difficulty in some people. Generally speakmg, the, mfe~­
tions that are detected are in people who _ha:ve been cathetenzeq m 
hospitals. ~here _is a fa~r percentage ?f assoc1at10~ bE'tween cathetenza­
tion and mfectwn w1th that particular orgamsm. 

That is all I have. 
Senator ScHWEIKER. Thank you very much, Dr. Connell. Dr. 

)lrselson? 
Dr. :\fEsEI..SON". Thank you yery much. I am Matthew Me~lson, 

chairman of the Department of Biochemistry and }folecular B1ology 
at IIanard rniversity. . . . 

ReO"arding the properties of Serratia marceRcens, there 1s httle that 
I car:' add to the testimony of the previous ':itn~sses. GeMrally-as 
they hn,·e also indicated-I would support the1r v1ews_that any organ­
ism dispersed as an aerosol over a human population can lead to 
trouble. Often our knowledge of the disease potential of ~n organism 
is based on cases in which the aerosol route IS not the pnmary route, 
and that leads us to han confidence that some organisms are not very 
hazardous. IIoweYer the situn.tion can h<' quite different if the organ­
ism is in aerosol for~ . An example is anthrax. ~vhich is a CO!flmon. soil 
bacterium. 1Ve do not commonly come clown w1th anthrax mfectwns. 
But, if there is exposure to aerosolized anthrax spores. _it can be very 
serious. Fortunately, in nature one !'eldorn E'ncounters lngh concentra­
tions of aerosol particles small enough to penet rat<' bey~nd the outer de­
fenses of the respiratory system into the more sul'ceptJble and ''Ulner-
able aheoli deep in the lungs. . . . 

Another consideration regarding possible hazards 1~ d1spensmg 
aerosols of microorganisms is that in the p:eMrnl popula~JOn th~re are 
individuals who may be on antibiotic therapy, suppress1_ng the1r nH;t­
ural population of microorgani!'!flS and t~erefore allowmg an avml­
able niche for invasion by fore1p:n orgamsms. There ar~ also other 
specially sensith·e me!flbers of the general ~nman population. 

Specifically regardmp: the use of Serrati~ !narcc>~cens as a marker 
for the study of airborne infections by the 1mhtary, 1t seems to me that 
it was unnecessary. I belieYe that the total amount of knowledge th~t 
has resulted from that type of simulation in ordc>r to learn about possi­
ble vulnerability to BW attack is wry meager. 

But now, in any event, one hope~ that our countr_y-a~d ot~er coun­
tries--are in a quite different emnronment regardmg bwlo_p;tcal war­
fare. Under President Nixon in 1960 and early 1970 the Umted States 
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unilaterally declared it would ~ive up all preparations for biolo~ical 
warfare of any kind against man, crops, plants, and animals. And 
subsequently in the form of the Riologic>al "'arfare C01wention of 
1972. a treaty came into being which binds all parties to not engage in 
production, development, transfer, and acquisition of biological weap­
ons or their delivery vehicles. 

This puts the r1iited States in a different posture from the one that 
existed in the 1fl-10's and 1950'R. 1Vhat I haYe in mind here is the ab­
sence of a need for classification. If there is ~eneral openness, tlw 
public interest side is w1•ighed more heavily than if there is classifica­
tion and secrecy. In some cases this may lead to more complexity in 
reaching decisions, but it is a broad general principle to which we as 
a Nat ion are dedicated. 

Our new national policy, by removing classification can make it far 
Jess likely that there will be ~erious mis-use of the science of microbi­
ology. One might ask, what proYisions can be made to reduce classifica­
tion. I would cite a particularly relevant study which was done by the 
President's Scientific AdYisory Committee in 1970, just after the 
rnitecl States had changed its policy, following President Xixon's two 
announcements. This study was done by a committee under the chair­
manship of Dr. Ivan Benn'ett, now of tlie Xew York Cni\'ersity School 
of ~fedicine. The panel studied Yarious aspects of r.s. biological de­
fense programs and othH biological areas to see whether classification 
was needed. They found in nearly every area that there was no need 
for classification. The panel concluded that there was no need for secret 
biological laboratories or secret biological experimentation. 

Whether or not that study has led to any explicit Government policy 
declaration regarding nonclassification of biological research, I am not 
aware. It may well be that tlwre is still a need for explicit guidt•lines 
on the nonclassification of biological research. I am sure such n. policy 
would be a useful one as insurance against misapplications. 

I would like. if I mnY, to cliwrn;e from this to a rt:'lat('<l subject, the 
legality of working with biological organisms in order to produce 
weapons. That has been prohib1ted by the Biological Warfare Con­
Yention, and it is renouncl"d by tT.S. unilateral policy. But odcliy 
enough, the prohibition may not apply to individual r.S. citizens. 
The Biological Weapons Convention of 1972, to which the lhited 
States is a party, stipulates in article IV that each state party to the 
convention shall in accordance with its own constitutional pro~'esses 
take any necessary measures to prohibit and prevent the development, 
production, acquisition, or 1·etention. ~tockpiling of weapons and means 
of delivery specified by artil'le I of the convention within the terri­
tories of the states under its jurisdiction or control. 

Several parties to that treaty have now done so. The British Govern­
ment has enacted the Biological Weapons Act of 1974 which provides 
as a maximum penalty life imprisonment for any indiYidual under the 
jurisdiction of the United Kingdom who engages in these prohibited 
acts. 

Such le~islation was submitted to our Congress in 1970. but for 
reasons with which I am not familiar, no such legislation has heen 
enacted. I assume then• will be no great ohiection to it since our country 
is party to the treaty. By enacting such legislation we would be fulfill-
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ing our national obligation under article IV of the Biological War­
fare Convention. 

So, to summarize I would say first that there can be serious hazards 
in releasing live microorganisms in aerosol form over human 
populations. 

Second, such misapplication of microbiology and other misappli­
cations I'Onlcl he inhibitNl hy eliminating secr<·c~· in th(' conduct of 
microbiological research: . . . . . . 

And third, some add1tional protection agamst m1sapphcahon ~f 
biological technology could be achieved by enactmt'nt of a domestic 
law under the provisions of the Biological "\Yarfare Conwntion. 

Senator ScrrwF.m:F.R. Thank Yf'U wry much. Dr. )feselson. 
:Yow, let me address sOtn(' ~ne:o;tim1s to the panel. I realize that in 

some ca~es vou may haYe touched on some of these general questions 
in your statem('nts. I will giw ('ach person an opportunity to answer 
the questitons for the record and summarize a little bit what his in­
di,·idnnl response iR. 
If the r.s. Oowrnnwnt is to llo !'Olll(' kind of clefensh·e hiolo~ical 

research it is rlearly not going to be called offensive research and 
I nnckrstand then' is some r(']ationship hetw<>('n defensive and offen­
sh·e-what kin<l of protection wonlcl yon rerommen~ that Congress 
<'nact by statnt('. or carr~ ont othe!·wise. fm· the prot<'chon of the popu­
lation? 

I realize that som<> of you han• alrendv touched on that question. It 
would he lwlpfnl if you "conld cOJlll' np ,\·ith a hri('f summary of your 
positions forth<' record. 

Dr. "'rEITz:~r \"'. 1Y ('11. l('t liS i nst con~ider immunizations as an PX­
ample. Immunizations, "·hich have been denlopecl pretty hi~hly, still 
hn,·t:' mnltiple problem<.:. as wa<; ('l·id<'nced with the swine fin. The prob­
ll'm with immunizations are the sidt:' effects manv times. which vou 
rannot predict. So. ~''·en in a Jef<>nsiYI'. pur(' kii1<l of r!'search like 
immunization, tlwre are indiYidnal dangers nnrlriskc; to the individ­
na Is involwd. 

~o. first and foremo"t. it "'eems to Ill<'. that the problem of informed 
consent has to h(' worked out, a!Hl that inclnoes the military popnln­
tion. as w!'ll. Then• ha,·e ll('Pn som<' indications, where haw been !'OllH' 

c>omm1mications that tlw .\ nny no longer uses civilian populations and 
they indic>ate that may soh·e tlH' prohlelll. But c•,·en i £ the militnry 
population is usc•d, they ha,·e to hi' nse<l with informed ron~ent, with­
out <'O('rcion: that ha~ to lw the primar~· prinripl<'. 

Along the issue that Dr. )leselson raised I would like to second his 
suggestion that the 1nor(' open ancl public thes(' kinds of pro~rams are. 
the more feedbark then• would be from scil'ntific-medical rommnnities, 
tlw less likl'ly it is-ther<> is no ahsolnt<' l!ll:ll'antPI'-tht:' less likely it is 
that s('rious problems would arise. 

So, I would say that would he my feelinl! nbont th<' kinds of regnln­
tions :llHl <.:af<'l!llards yon wonl<l want for any kind of <lefensiYe re­
~earch, that people ont!'ide the D('fens<' D<>partml'nt and ont~ide the 
U.S .. \rmy wonld be im·oh·ecl nncl c>arryin~ ont prog-mrns. not nl'res­
~arily as eonsultants. 

Se.nator Snnnmn:n. Dr . • T oseph? 
Dr .• Tosr.rn. I <'ertainly al!ree with the conlnwnts that ha Ye just he('n 

made. I recognize there is need for some defensin•. res('aJ"Ch; certainly 
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the development of vaccines that resulted from defensiYe kinds of re­
search have been USt>ful and helpful. But I think to rrotect the p~blic 
a~ainst what we now hav.e been made aware of, t~1ere IS ne~d. certamly, 
for use of unclassified kmds of research. Certamly pubhc awareness 
has pointed out that is absolutely essential, and informed consent is 
a necessitv. 

Senatoi· Snnn;m:ER. Dr. Conn~ll? 
Dr. Coxx.:r.L. On this matter of immunization, which a lot of peo­

ple take a~ the end of all problem~. I wou.ld likP to point o~1t that ~t is 
possible to make your own or~amsm wh1eh could not be 1mmumzed 
a~rainst. If the opposition dOf's this and you immunize against stand­
ard strains, you are not immunizin~ people at all. So, it is a very lim­
ited factor; 'you can use it just against organisms that you have, that 
yon understand, that you may have generatt'cl, as a matter of fact. 
But to depend on it as the absolute does ~10t work. . . . 

I think tlw other thintr that I \\ould chscuss here Is pubhnty. It seems 
to me that then• is a \"Pry important need ht•n• to souwh<;>w o~· other 
th1·ou~rh publicity brin~ the people, the .\.me1:ican. peop~e 1n th1~ case, 
away from tlw ba::-ic fear that they have agamst mfectwn and mfec­
tiou~ dist•asC's. For instance. we ha\·" atomic t•xplosions of the military 
type, and WC' haYe other atomic explosives, and these certainly have an 
impact. But when yon are talking about biol?gical warfare you. are 
talking about something that seC'ms to me to brm~ ~lot more !ear mto 
the minch; of the peoplC' than t!w otlwrs clo. I tlunk there IS a way 
around that and it would take a lot of publicity and declassification, to 
do it. 

Senator Scmn:IKEH. I do not clisa~ . .'Tee with you. but li,·ing in the 
city that had the "Le~rionnaires'' diseaSC', and hadng- seen the fear and 
paranoia it caused-and the "I...egionnairC's" diSNtsl' was obviousl~ jl!st 
an unknO\Yil infC'ction- I think that mar be that sort of fear ISm­

hC'rent in diseaHt', period. It cloesn 't seem "to bt• limited to B\ Y. though 
fe1u· of BIY mav make thC' ~care and dread worst'. Still, for a while last 
summer our city of Philadelphia was greatly disturbed, actually 
~ripped by a &ort of hysteria. Hotel bookin~ clr~ppNl to noth~ng; ~he 
hotel went bankrupt ancliw\·C'r n•co\·t'rPd. ;-.io. th1s fC'ar can anse w1th 
any in feet ions disease. quih· apart from BIY .• \s yon point out. our 
particular horror of biological \Yeapons, the consequences of a BW 
accident or anything- related to the B\Y program may actually ue an 
outgrowth of onr ba;.:ic dread of infc•etious <lisC'a~es. 

LC't nt<' ask you, Dr. Connell, what yonr feelings art> about the ~eed 
for informed consent or other forms of protection for human subJects 
in this area of defensiw testing. 

Dr. CoxxnL. Informed consent is a nC'Ct'ssity in this kind of matter. 
If thesC' agC'nts arC' goin~ to be uf'ed for test Jlurposes. it seems to me 
hi~hly llllC'thical to expose people to them without their prior knowl­
cdgC' and consC'nt. 

Senator ScnwEIKER. Dr. ~Ieselson? 
Dr. )fT.:sm,sox .• \t the risk of repeating mysC'lf a little hit I will 

rc•)eat that I think noncla"sification, openness. is tlw hC'st ~uarantrl' of 
ali. In order to insure that, we may need some policy more explicit 
than we now haw, whrther that be legislative, or by Executive order, 
I do not know. But, as I said, I am not aware of any explicit national 
policy statement about classification and nonclassification of biological 
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research. If there are areas in which it is nC'cessary to conduct con­
tinued classified work, I feel ,·ery stron~ly that sucli area dOf's not in­
clude the development of new candidates, micro-organisms. I see no 
reason whatsoever for that kind of rt>senrch. not e\·en a defensive 
need. 

I~ seems t.o me the argument that the enemy might have an organism 
agamst which we have no defense is first of all outdated. Nature 
has produced quite a nmnber of such organisms whid1 could indeed be 
usl.'~. Our society, and indeed all societies are vulnerable to the spread 
of mfectwn. The fact that it has not been clont• >-ays ~omething about 
what its l.'ntluation is about militar·v elfectin.•ness and moral and 
political acceptability. The reason we 'do not han• biological warfare 
1s not the absence of organisms been11se nature has provided them in 
ab1mclance. 

Furthermore, even the argument that we ought to know what 
organisms can be devrloped, so that we can defend ourselves against 
specific onC's, I think is not a ~ood argument becau~e there are so many 
organisms that an agent-by-agent defense is almost out of the question. 

Besides that, there is the argument not for trying to develop all 
possible organisms ourselves, but for conducting an effective intelli­
gence operation to make sure if ther<' is a chance of anybody doing 
such things-and I am not aware that anybody is doing this-but if 
such activity were going on. we would have a chance of detecting them, 
principa 1ly in order to apply a moral and political deterrent, and other 
kinds of deterrents. 

Senator ScnwEIKER. Yon say it is impossible to de,·elop any kind of 
defensC'? 

Dr. :\fESEr,soN. Pardon me, I could not hear the question. 
Senator ScnwEIKEH. You say it is impo~sible to develop adequate 

defen&es to protect the public against a HW attack, because of the wide 
,·ar.iety of possible agents or other factors~ 

Dr. MEs~o:LSOK. :X o, I am sa yin~ it is impor.siblt' to develop certain 
kinds of specifir defenses. It depends on how many people you want 
to protect. If it is just a small number of military pers01mel, it is 
much easier than protecting a whole city. If you want to protect a city, 
the procedmes are not goin~ to be anything like 100 percl.'nt effective, 
and they are largely identical to those that yon need for proper public 
health surwiilance, anyway, the an1ilability of medical care. anti-
biotics, diagnostic techniques. · 

I see no military justification for the clevelopment of new organisms. 
!l'"e do need continued study of nt'w organisms. but that is a need that 
1s great in the fiel.d of p~1~lic health protection anyway. There is no 
need for any rla~s1fied nuhtary progmm fo1· that kind of research. 

As far as the threat to ourseh·e,., nnd onr institutions from mis­
applications of biology, I ''"ould likC' to a<l<l a postscript. I think by 
renouncing biological warfare, and by inerl.'nsing the domain of non­
classification we gain important protection. 

. I hav~ some concern about the more ~li stnnt fntnre of biology and 
lnochenustry. These fields are progressmg at n very rapid rate. As 
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time gO<'s on, oYer decades, we will know a great deal about life proc­
esses and we will have the capability to manipulate them. There is no 
way to keep that from happening:! would argue strongly that this 
particulat· area of knowledge ought to be kt>pt on a completely open 
and nonclassified level, to guard against misapplications of the revolu­
tionary advanc<'s that surely lie ahead-not only im·oh·ing micro­
organisms, but involving all aspects of living proces.c:es, including 
neurobiolo~. 

The principle of nonclassification has an importanc(' that goes be­
yond the immediate concern of today, of providing protection to insti­
tutions and values which we value, as our knowledge of how to 
manipulate the life proct>ss deepens. 

Senator ScuwEIKER. My next questions relate to the usc of simu­
lants. First, is there such a thing as a safe biological simnlant? And, 
second, is there anything else that could be used, or some other mechan­
ism, like chamber testing, that might be satisfactory for this kind of 
testing? For example, one scientist has suggested an algae organism 
might be safe to ns<'. I would like to h<'ar if th<'re is a safe simulant, 
and if ~he algae group is a good suggestion. ·what is your reaction, 
Dr. 'Ve1tzman? 

Dr. w ·F.ITZ:\1.\X. ·well, I think the answer to the first part of the 
question is, no, tlwrt> is on safe simulant. That particular statement 
was actually in th<' Army report where th<'y admitted tht'rt' is no ideal 
simulant. And the reason that is. I think, tht' more we learn about 
int<>ractions of micro-organisms and human hosts. the more we realize 
that almost any organism can do anything, given the proper condition, 
or the improper condition, as the case is. 

And again, realizing that in large cities in particular we are dealing 
with a heterogeneous population, there are all kinds of problems, on 
the one hand; on the other hand, you are dt'aling with a unique, or at 
least unexplored method of exposing them to bacteria and there is 
really no way to protect them. That would be tl'llc of the algae. Maybe 
the algae in H>77 !'eems to be harmlef'~, and I know of no disease that 
is can~ed by algae. But on the other hand, Wt' do not have the type of 
t'xperience that would a11ow us to say that exposing p<'opl<' to algae 
in some significant number might not cause dist'ase. 

So. I think we are really caught in a binrl if pt'ople keep thinking 
that ,,·ay and ar<' looking for a simulant. that we k<'ep coming- back to 
the same anS\Yer, that any organism, given thf.' proper alterations, 
cliffert'nt methods of exposing p<'oplt> to tlwm. Certainly. if anyone 
askecl my infomH.>rl consent to almost anything they could think of, my 
answt'r would be, no, especially to algae. 

Senator ScHWEIKER. 'Vhat about an organism that would not sur­
vive ot· reproduce at body temperature, woulrl that (]nnlify nc: c:afp or 
ns 11 better rhoicr for a simulant? I am not n microbiologist. I have to 
rrly on you gentlemen's expertise. But orgnni~ms that would not live 
at body temperature, would thost' be suitablt' for liSt' as simulants, 
or not? 

Dr. 'VF.ITZ~L\X .. ·wPll, peonle have bren intere~ted in thost' typrs of 
organisms, anrl there ha,Te been expt'riments done on viruses, where 
they will not multiply at body tempt'rntnre. Tlw problem again here is 
that genetic changes would occur in the bacteria spontaneously, and 
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here again is an area of speculation. If you are talking about 'Tery 
hu·ge numbers of bacteria there may bt' spontaneous mutation, and 
suddt'nly the bacteria can grow at body tempt'rature. I mt'an, if you are 
talking about t'(•ally temperature-~ensiti,·t' micro-organisms, there is a 
rate that is pretty high. Onl'-in-a-million bacteria might easily revert 
to an organism that can gt·ow at body tempt'rature. So. I do not depend 
on that type of !!t'netic characteri~tics, thue is too much of instability 
in micro-organisms to feel confident that there is a nonpathogenic 
condition. 

St'nator ScuwEIKER. Thank you. Dr .• Jo~eph? 
Dr. ,JosEPII. I p<'rsonally do not know of any safe simulant that we 

could use. "rhen you are talking about aerosolizing an organism we 
nre getting down ton \'t'ry, very small particle size that may get deep 
into tlw lung~. and this Cl'('ates a eli fferent kind of problem than the 
normal organism would by contact, by exposure through some other 
mechanism .. So, the !'ize of the pnrtiel<'s used as a simulant is very 
critical; they normally pass the clearance mechanisms in the body, 
they are not the type that is deposited in the nose or throat-those 
have already been mentioned, and they are Yery important considera­
tions. In the population that is going to be exposed you are going to 
have individuals who are debilitated in one way or another, where 
their defen!"e mechanisms may be compromised; so, there is always a 
risk to that segment of the population. 

In regard to the m-e of algae. I do not know what the effect would 
be on the individual who has his defen:.c mechanism altered in some 
way. 

1n the use of temperatrc sensitive kinds of mutants, again, we do 
not know the risk of changing back the mutation of the organism, 
"hich has alrt'adv been mention<'d. 

In rt'gard to the direct disease process, as sensitizing an individual, 
there are all kinds of conditions we nrc not clear on about these orga­
nisms. This may be a component of invasion in producing disease. So, 
I know of no safe substitute. 

Senator SCIIWEIKER .. Dr. Connell? 
Dr. CoNNELL. In my opinion there is no such thing as a safe simu­

lant. You can modify any organism that cnn gro\r and r<'tain it in your 
lungs or by inge::.ting by aerosol. If tht' particlt's ar<' too large. they can 
uot taken in; if they are too small, they are not taken in; but there is 
a rang<'. and that is ea~ily done in the laboratory whNe you can make 
it possible for a number of people to retain these things. That is an 
unusua I route, and there is no telling whnt to ('XP('Ct. 

~\.nother PxamplP. I think. that is n little fprtber out, is the recogni­
tion that there is no reason to belie\'e that simulants cannot be sub­
jected to processes, and you will come up with ~ome kind of organism 
that dOt'S not exist today. It might still look like a simnlant, but it can 
ha,·e other chnracteri:-tics. Thin!...TS can be don<' in the laboratory today 
like this, and they have happened in the normal body. 

As far ns algae is conceme<l. I do not know of any pnthogenic algae, 
but I think tho answer to that i~ timt' nn<l study; :w yPars from now 
we may know sonlt'thing about this nrNl .• \t the prest'nt time, I do not 
think there are any known pathogenic algae. 

·where body temperatnre is eo!leeriwcl. ther<' nre some interesting 
problems. 'Yc have a strain of organism called bacillus stearothermo-
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philus, which is deliberately used in th_e fo?<I indu~try, the pha~aceu­
tical inrlnstrv and other kmds of tecotJng mdustnes because of Its un­
usually high·l~eat resistance, whi?h is way ~hove any known virus and 
considerably above most vegetative bactena and spore form_s. In the 
typical culture of that organism you find a range of these tlnngs that 
will grow now only at 50 degrees centrigrade, but at 37 _degre~s, too. 
These are not known pathogens today, but under the nght circum­
stances they may be. 

Senator ScHWEIKER. Dr. Mel"elson ~ 
Dr. MESELSON. I agree with the other statements, I know of no com­

pletely safe simulant. 
Senator ScmvEIKER. Dr. )feselson, I did not ask this bE-fore and I 

should have-the Army also used glass beads, zinc sulfide particles, 
and so forth in open-air tE-sting. Are the"e things safe 1 

Dr. MESELSON. I was talking about live micro-organisms. 
Senator SciiWEIKER. I switchE-d gears a minute. 
Dr. Mr.sF.u;ox. Well. take zinc snlfide . .Zinc sulfide conln be rleterte? 

by its fluorescence, and it was used as a simulant in te~ts by the mili­
tary in Los An~reles and several <;»ther cases. No kn~wn Illness resulted 
from it. Nevertheless, I would still say that exposmg a large popula­
tion of very diverse people, that even nonbiologic simulants sh~uld be 
avoided· but I cannot pose as an expert about those. Regarding the 
biologic~! ones, I am convinced that there is none now lrnown to be 
safe. 

But beyond that I see no reason for conducting such tests. All_of 
the many tests that have been done, to my knowledge, ha,·e not m­
creased our security by one iota so far as I am aware .. No measures 
have been taken that seriously would increase our secunty as a result 
of knowledge gained from these simulation tests. I think they were 
idle exercises. 

So, my answer to your question is to say ~hat test_ing of gas masks 
and other protective equipment can be done m c~ntamment chambers. 
But as to the dissemination of particles of any kmd oYer a large pop­
ulation, I see no sense in doing that-there is no need. 

Senator S('TTWTTK"R. Dr. \Y<'itzman. in YOur stat<'ment you men­
tioned the DOD CBW program report published in the. Co;ngression~l 
Record of .\.pl'il 6. 1!)77. I wonder "·l1Ptll<'r any matenal mcluded m 
that report gave you any cause for concern or alarm. Can you tell 
from the report whether the currE-nt program poses any public health 
risks? 

Dr. WEITZ)IAN. I am not sure I understand your question. 
Senator ScnWEIKER. I gathered from your testimony tha~ you 

looked oYer the Department of Defense report that was put m the 
Record this year. April 6, 197'7, describing the present CBW Pt:Ogram. 
:Mv question is. did any of thl.' material that you saw there give you 
any cause for alarm, that any of the projects might entail a risk to 
public health. Do you think this committee should be concerned about 
anvthing you l"nw in the ~\pril6 report? 

br. \VEITZ)I.\N. Well, first of all, the report was somewhat. unclear, 
th<'re were a lot of genera litit>s. Tht>rl.' was nothing wry spN't.fic men­
tioned about exactly what was going on. However, what chd cause 
concern was the fact that things were still going on. And one of the 

279 

questions, I think. we would a1llike answered is, what are the specifics 
because it is really impossible to eYaluate, given the information that 
was in the C'ongr<'ssional Reconl at this point. But it se<'ms, then. they 
ar~:~ exp<'cting about $1R million a year to do sp<'cific biological work, 
defensh·E' rE-search. Some of that seems quite in line and important, 
that is theor<'tical analyses we are trying to develop; means to dE-tect 
aerosolization clouds. On the surfacE' that !'eems fine unless they use 
that to put up their own aerosolization to see how the detection system 
works. ' 

It was unclear exactly what experiments were going on using human 
subjects, but there is evidenc<' that is going on, in this report. . . 

So. outside the l!enernl feeling that it is worry!'ome that $18 milhon 
is being spent and it is unclear what it i~ bei~g spent on-it would 
be nice, you know, to know exactly what 1s gomg on, the exact types 
of exneriments that an• being conducted. 

I think that is exactly what we are all talking about, about declassi­
fication, and these things might not c,·en be classified, they are just not 
mane public. You know, thl' Army is just not publicizing it. 

Senator SciiWEIKER. Thank you. Dr .• Joseph, I gather from your 
testimony on that it is often not possibll.' to determine the source of 
infection· when organi"ms arl.' disp<'rsed in thE' air, for example. You 
gave some very good specifir backgt·otmd information on what was 
ll.'arnNl about SM at diffl.'t'l.'nt points in tinw. Of course, it is virtually 
impossible to det<'rmint> the source of the SM which lt>d to those in­
fections in San Francisco now. But if we had been alerted to the dan­
ger then back in San Francisco, could we have determined the source~ 
Once the disease was disco\;ert>d, would it haYe been possible to locate 
the source, Dr .. Jococph? . . . 

Dr .• JosEPH. That mav han• ht><'n, hnt it woulrl be qmte difficult pri­
marilY becanse of what wt> know now abont the distribution of the 
organism; there are no commo~ fac~ors. ~ imf!-gine it rt:light h~ve J:>ee~ 
possihl<'. had we had better eptdemwlog-Jcal mformat10n, to mcnmi­
nate tlw source. I cannot b<' mort> specific. 

Senator ScrrwEIKER. What do vou think o£ the proposal in the 
House of Representatives that before any exposure to subjects in a 
populated arC':t to op(>n-air testing, lf,cal ri\·ilian or public health offi· 
cials mnst be informed~ What is your reaction to that~ 

Dr .• JosEPII. Wl'll, I think that c<'rtainly c;;honld be done. I think 
that is a major responsibility for State and local hNllth department~, 
and I think thev should be informed of this kind of testing that IS 
essential. · 

Senator SnrwEm:F.R. Dr. Connell. drawing npon your background 
and lookinO' in r<'troc;;perr at thl.' San Francisco Ritnation. what do you 
think we might do diffl'r<'ntly in tlw fnturC' to avoid this ki.ncl of tl~ing:? 
In other words. forgetting n~e of tht> spl.'cific S~I orgamsm whtch IS 

now h.11own to h<' pathog<'nic, what othPr safeguards should we ?e 
looking at to avoid a recurrenrt> of the sort of thing that happenE-d m 
San Frnncisro? 
-Dr. C'oxxn.L. Well, it '-<'ems to nl<' that a lot of static resulted from 

that <'ffort. To mt> it S<'l.'ms tlw mo"t simple thing to do would bl' to 
avoid this kind of thing in the fntnre; there mu::;t be better ways of 
doing that. Now, there are enclosures of all sorts that are avail-
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able, that. can be built, rooms that are germ proof, if one wants 
to call it that. It is entir<'ly possible to use testing <'quipmrnt. rrcowry 
equipment that will give you very good information as to clistribntion, 
dep<'nding on the volum<', for instance, and the conc<'ntration of what 
yon are using. That kind of thing is not difficult to do, as compared 
to rxposing a lot of people to an organism that might have a. potential 
impact on them. 

Senator ScnwEIKER. Dr. l\f<'selson, you raised the basic issue of 
what the defrnse policy of our country i~ in thr biological wrlfare area 
of course, our immediate concern in this subcommittee today relatE's to 
our responsibility for the prot€'ction of humaa subjects of res€'arch. 
We havr to obviouslv, focus on that. The other is.•mes. the broadH and 
deeprr def<'nse policy questionR, affect committees other than our own. 

With that in minrl. would tlw CommisBion on the Protection of 
Human Subjects of Biomedical and Behavioral Resear ch be a logical 
plac<' to triggrr. or write into the law, appropriat<' prot<'ctions and 
safeguards for those who might be exposed to this sort of testing? 
Or could you sugg<'!'lt somE' other way? 

That is the larger issue which has been rai"ed here: How will we 
prot<'ct our peoplE'. not knowing exactly what thE' policy of the new 
administration is? Is the panel on human subjects of Bio-medical 
R<'search thE' best mE'chanism we have, or can you suggest some others~ 

Dr. l\fEsFr.sox. Are you talking about outdoor testing? 
Senator ScnwETKER. I am talking about almost any kind of testing 

that the mili1ary SE'rvices may he doing. Outdoor testing, yes; but also, 
any other kind of tE.>sting which could E'Xpose pE'opl£' to somE.' risk. 
It S<'ems to me we ha,·e to writ£' some protection here for almost any 
kind of testing, not knowing what our tE.>sting policy will be in the 
future. 

Dr. l\fEsEr.sox. Ohviouslv. one> of the more potent restraints would 
be the requirement for informed consent, that would totally rule out 
any larger-!"calc tl'sting. · 

Senator Snnn:TKER. There is still "ome conc<>rn ahout t11<' pos~ihility 
of outdoor testing. particularly on military bases. The .\rmv has 
the right to test on military ba~es. and :vet. ohviousl:v. that could well 
be outdoors. That does not neoce~~arilv ml'an thnt onlv thl' militnrv base 
is involved since there may hE' a problem of containment. How do 
we get a handle on this? 

Dr. )fEsEr.sox. I am not wr.'' familiar with the lesrislation propos<'d 
in tlw Hmts<' of Rcpresentntiws. If it would reoouire met·ely the np­
prontl of public health officials in orrlE'r to condnct outdoor te!'lts. I 
would he ('Oncerned that such lPgislation wnuld act to undercut the 
Biological 'Weapons Convention. 

Ac; far ac; I know. it i~ our polic.'· not to do Sll('h te:;ts nny more. 
If that is not our policy. it ought to he stated very <'Xplicitly. so we 
know what we at·<' ta lking about. 

Senator Scii\\TTKER. It depE'n<k if I understanrl the policy. nnd 
I beli<'V<' it is not n~ry cl<'ar. on whether you arP talking about doing 
off£'nsive or defensive work. 

I agree th ;tt there ic: fJilite a dirt>ct rPlation:-::hip hetwe<'n def<'nsiYe 
work and offensiv<' work. and one could be a subterfuge for the other. 
This is where the policy may not be very clear. 
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Dr. MESELSOX. By such tests, I mean tests involving individuals 
whose informed consl'nt is not a\·ailable. )fy understanding is that our 
present policy is not to conduct any such tests, and I know of no 
military justification for conducting such tE'sts under our current na­
tional poliC.''. which is a purely defensive policy. 

So I would think that anything that would seem to enable one to 
conduct such tests would have the effect of undermining international 
confidence in and adherence to the treaty. 

I think the r<'al issue is not 'vhether' we will han• effective defenses 
for the civilian populations because I do not think we can ewt· have 
snch defenses beyond good public health and medical provisions which 
are needed quite aside from the military considerations. Otheorwise, 
the best strategy against the use of biological weapons is to prp,·pnt 
others from contemplating it, to not pioneer the technology ourselv<'S. 
and to make sure that there are strong political, moral. and legal. 
deterrents. 

I was very disappointed to ]eurn that a microbiological aerosol was 
distribut<'d in the ~ew York subway by an employee of the Central 
Intelligence Agency only a few years ago. 

I woulcl have thought that this kind of acti,·ity would generate no 
useful information for us. and could only set the worse pos.<>ible ex­
amplE' for others. 

So I would hate to see any legislation that would seem to do any­
thing other than confirm a State of total compliance with our policy 
in not conducting research in this area, and that means no tests what­
ever, over unsuspecting populations. 

Senator ScnWEIKER. All right. 
I want to thank the panel Yery much for appearing hPre today. If 

sonll'one wants to make an additional remark or statement at this 
point. plea•e feel free to do !'O. Since I ha,·p b<'en asking all the ques­
tions, I may have missed something, so if there is any area that I 
knowing what we are talking about here, and therefore we cannot 
to do so. 

Dr. Cox:o>ELJ,. Refl'rring to one of your earlier <lll<'~tions about the~<' 
report, there is a whole li:--t of cla:;sified projects in one of these book=­
that simply caunot be interpr<'ted. There i~ no way in the \YOrld of 
knowing what we are talking about here. aJHl therefon' yo11 t•annot 
discuss thl'm Y<'rv well. Thev are listed as classified. 

Senator Scn\\:}~IK~:R. \Ye · ha ,.e a problem there. becaw-e tllPre is a 
claR,;ified study and an nnclassifi<>d stmly. and. of cotn·,;p, this com­
mittee cannot declassify material at this point. SomP matt•rial i:- classi­
fied. and 1ve may not have all of the information our::-eh·e:- at this 
poinL since thP~l: r<'portl' are c·ompilntions of other reports. 
Y~u raise a Yery good point. I do not know if I can add anything to 

clarify further what is in the report you have. since this is an open 
hearing. I wonl<l be glad to follow us in ::-.ome way if wp can do :-o 
without violating ::>t•cnri1y rest eidions. · 

By tlw :-ame tokPn. there may "·ell be good reason to haw the ma­
terial you rl'fer to declassified. That may be one re:-;ult of this !waring. 
to get more information out in the OJ)en. There is no question that 
through our efforts we were able to get this first l"C'port out in unclas~i -



282 

fied form. Most of it had been classified for many, many years, and I 
saw no reason for it to be classified. 

I have to give the Army a lot of credit, because they did bite ~he 
bullet and pull out a lot of material fo~ this report. They came up w1th 
what is probably the most comprehpnsnre report that any government 
has ever given out on its own efforts in this area. . 

So while I have been critical, I also want to be complimentary, be­
cause I think we did achieve something that had not been done before 
by makin(7 this information public. I think it may well mE-an we s~ould 
be doinoo ~orne more in this area. and be doing it on a regular basis. 

Dr. WEITZMAN. I would just like to kind of suggest, to kind of con­
struct an experiment that could conceivably be going on, and perhaps 
not even be called biological warfare per&', or biological wnt:efare re­
search per SE', but which mirrht hnvP thP!'f' kinrls of rnmifirnt10ns. 

That is, it would certainly be within the realm of the Army's bound­
aries, biolo(7ical research type of work, to experiment "with live 
vaccines, and these would be live viruses, that supposedly were non­
pathogenic, a~d could be injected into troops. ~n.d ~ive vncci~es are 
well accepted m the commumty, and used. but this 1s JUst followmg up 
one of your questions, in which you were kind of pushing us to suggest 
what further things could be done. 

The gross typ<' of testing: that no onP se<'ms to be rloing anv more, 
namely spraying bugs over a city, that is not going on, but what else 
might be going on that could be dangerous~ So this is just an example 
of something that might be, and I think that the kind of answers that 
people have be<>n giving today could also direct itself toward that type 
of program which has potential danger, and it may not be as non­
pathogenic as originally hoped. 

I think the answer to that type of thing n:rain rests in several major 
points that have been made. One is this problem with informed con­
sent. I do not think you have to stop there. 

I worry about that problem, particularly in the military, that is, if 
a sergeant asks his platoon does anyone not want to receive this vac­
cine, that might be considered informed consent if no one objects. 

So I think in the military one might have additional problems. To 
safeguard this there is this question about consultation to overlook 
the work going on, I am concerned about this, not only because of 
classified projects, but also ambiguities, in the Department of Defense 
report about how exactly they are spending their budget on this. 

Senator ScnWEIKER. One of our limitations in this committee which 
should be mentioned is that we basically do not have primary juris0.ic­
tion in the area of biological warfare policy. Perhaps I did not make 
that cll'ar enough in the beginning. 

The broader subject of defense testing would come under the juris­
diction of the House and Senate Armed Services Committees. That is 
why some of the basic questions Dr. Meselson asked do not directly 
relate to us as a committee, bnt do relate to us as individual Senators in 
our review of Government policy. 

Our role here in the health subcommittee is to deal with the public 
health aspects and protection human subjects aspects of the testing 
progra~ .. 'Ye have to CO!fie at it this way _because this is our primary 
respons1b1hty, and that 1s why these hearmgs have been framed it in 
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terms of the ne<>rl for legislation in the area of protection or humnn 
subiects--legislation of the type that Senator Kennedy originally 
authored, which would tie in to the provision of some basic safeguards. 

Bnt, as you point out, Dr. 'VPitzman, there is some dan'!Pr of im­
plicit consent when any sort of testing goes on in the military, even 
vaccine testing. I cannot disagree on that point. I think we have to look 
into that problem as we review new le:rislative proposals. 

Part of our problem is we are seeing just a portion of this area and 
not the whole testing picture. 'Ve are a little bit limited in terms of 
what the committee can do without working in conjunction with 
another committee. 

Dr .• JosEPH. On!' final comment. I wonld like to follow up on thP 
statement about informed consent. I think this is a problem arPa. 

I think in the kind of work the military are doing there is an oppor­
tunity for thorou~h informed com:ent, and quite often it is uninformed 
approval by not giving complete details of the risks to which they are 
exposed, possible complications of participation. 

So informed consent, designed mformed consent, has been a major 
concern of many groups. 

Another aspect of the research, biomedical research on human sub­
jects, is that th<'re is an nssociaterl hazard to the community when these 
kinds of experimE>nts are conducted on military installations, on mili­
tary personnel. They certainly *et out in the community. They may be 
carriers out in the community. fhey may not be ill individuals. There 
is always that component. 

There is the need to know, the local health, or .State health agency 
needs to know what is going on within tlwir boundaries. T hope th~' 
pattern will be developed for recombinant DNA research by the com­
mittee to keep the community informed of what is going on. 

·what is gomg to take place within the boundaries is an important 
way to deal with this kind of research. 

fThe prepared statements of Dr. Weitzman and Dr. Joseph 
fol1ows:] 
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Hay 23, 1977 by Stephen Weitzman, H.D., Assistant Professor of 
Microbiology, State University of New York at Stony Brook. 

****** 
I am pleaaed to be given the opportllllity to testify today on a very important 

subject involving biological warfare research in this country. I have carefully 
studied the two-volwoe, unclasaified Army report dated February 24, 1977 entitled, 
"U.S. Army Activity in the U.S. Biological Warfare Prograu". 1 will use thia as 
c.y main source to comment on the history, nature and extent of production and 
testing of biological simulants and pathogens. 

Before starting, 1 would like to present ay crttdentials in this fiald. 1 
received my H.D. degree from New York University Medical School in 1969. After 
three yun of clinical training at Montefiore Hospital and Medical Center in 
the Bronx, New York, 1 became a Diplomate of the Aaarican Board of Internal 
Hedicine. Following two additional years of clinical and laboratory experience, 
1 waa certified by the American Board of Medicine in the subspecialty of 
Infectioua Disease. In 197S 1 was appointed to the Department of }licrobiology 
ss an Asaistant Professor. I am the principal investigator on a grant froa the 
National Science Foundation to study probleu in immunology, the coursa director 
for the Microbiology course at the Stony Brook Medical School, and Infectious 
Disaase Consultant at the Northport V.A. Hospital in Long 1aland. 1n addition, 
1 have published a number of articles in both the scientific and infectious dis­
ease journals. 

Reviewing the Army report leads to a consideration of two points. Ihe firat 
r~ises questions abOut the morality and safety of several large-scale tests that 
the Army conducted on civilian populations without informed consent. The second 
point involves an exaQination of the military and political limitations and 
probleas inherent in pursuing biological warfare reaearch. Finally, 1 would lik• 
to oa~e several proposals which hopefully would prevent any past difficulties 
fro:J. recurring. 
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The QOst disturbing aspects of the Army's biological warfare program, 
1950-1969, concerQs the cpen-air teats conducted on a number of U.S. cities 
between 1950 and 1966. In particular, the San Francisco teat bas received 
a lot of attention in the press since it first appeared in the Long Island 
newspaper, NEWSDAY on November 21, 1976. In addition, the Army report spends 
ll pages defending this test (I1-E-l to I1-E-5, and F-1 to I-F-2). (Note: 
3ll numoers in parenth•ai" refer to pages in the 2/H/77 Army ~-'?<>rt). Since 
the San Franciaco open-air test seems to be the center of soae controver1y, 
I would like to discuss it in some detaU and use it as a model for examining 
a number of problems inherent in doing biological warfare research. 

In brief, the test conduct"d in 1950 involved exposing the city of San 
Francisco to an aerosolized live bacteria called Serratia marceac<ns. The 
Aray'a rationale for carrying out this large-1cale, open air test was to in­
crease our knowledga "related to the vulnerability of the U.S. and/or ita 
personnel to biological warfare attacks both covert and overt" (E-7). The 
live bacteria Serratia manoesc9n8 was considered a biological simulent 
"defined as living 10icro-organisms, not normally capable of causing infection. - • " 
(E-6). There are three main objections to be raised at this point: 

l) Our understanding of a biological simulant, that is, a live. bacteria 
that does not produce disease, is based on our past experiences with that agent 
under certain definite conditions. If these conditions change, the bacteria 
can cause disease. There are at least two components to these conditions: 
One ia the number of bacteria and the second is tha state of health of the people 
exposed. Early studies revealed that exposure of a healthy person to a low 
nu,ber of Serratia marcescens (1000-10, 000 bacteria) never led to infections-
~~at was not known was whether exposure to large numbers of S•rratia marc8808n8 

(10-100 aillion bacteria) could cause infection; nor what the response of a 
aick person would be to SerratUr.. Since theee testa were carried out it baa 
been learned that an increase in the nuiDber of Serratia marc•acens can cause 
disaase in a healthy person and that SerratUr. marceecens can cause s erious dis­
ease in sick people (see pagea F-3, II-E-3, F-4). In fact, .est major hospitals 
today have recurring problems with Serratia marcescens infections in hospitalized 
aick patients. While it is true that in 1950 the scientific and medical pro­
fessions were unaware of these facts. the main point to learn is that experience 
gained in controlled, experimental laboratory situations cannot be assumed to be 
applicabla to large-scale tests on big cities. Aerosolization aight lead to dis­
persion of organisms but the possibility cannot ba ruled out that peculiar wind 
conditions or ventilation systems in buildinga might concentrate organisms. ex­
posing people to high doses of bacteria. 1n any event, these factors are beyond 
control. In addition, unlike the individual volunteers used in laboratory expert­
cents. the population of a city is quite heterogeneous~ Infants, elderly persons , 
people with cancer, people with chronic lung disease, etc., are all found on the 
s treets in a large city and their ability to fight off infection by Serratia 
rarcescens is difficult to estimate. In summary, too many uncontrolled variables 
are present to consider vulnerability testing safe, of large civilian population~ 
••ith a biological simulant. 
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2) A ujor objection which has to be made of the open-air experiments, 
such as the one in San Francisco or in the New York City subways, io that they 
were carried out on people without inforul consent. This action standi in 
dramatic contrast to other examples in which the Army used ad•irable and exemp­
lary procedures in dealing with volunteers in Operation Wbitecoat (Annez l). 
In addition, the Arwy took exceptional care in instituting safety procedures 
for personnel working on projects. for insuring a~ainst aceidents during trans­
portation, and for decontamination of facilities during d.,milltarizatiun. A 
real contradiction can be seen here between the Aray's concern for individual 
human life and the ethical problems of human experimentation in many aituations, 
and yet the disregard for many of these same values in the vulnerability tests. 

J) A question that is never really dealt with in any convincing detail 
in the Army report is the necessity for using actual cities for the open-air 
tests. It 1a unclear to me vhat additional information is gained by releasing 
bacteria in the New York City subways that cannot be gathered for exuple, by a 
similar experiment done in tunnels in a deserted aine. Similarly, aerosoluation 
patterns could juat es well have been analyaed uaing an unpopulated area. If 
reasons existed to do the testing in actual cities, nowhere are these reasons 
explained. The only unique information that tan be concluded froo these teats 
is that these cities are in fact vulnerable to biological W3rfare attack. This 
vulnerability is eo obvious that it leada to a conaiderntion of the major point 
I would like to make. 

Since the offensive biological warfare research program was dismantled in 
1969, there would se<om to be little purpose in spending time analyaing actions 
taken over 20 years ago. Still, so~~ degree of biological uarfara r~searcb co~­
titues i~ the Depart•~nt of Defense with a budget in 1975-76 of close to 
$18,000,000 (Congressional necord-Sendte; April 6, 1977, 55701). IJhile this 
research emphasiae1 udefenaive research" • the diatinction between "offenaive" 
and "defensive" ia often no more than a semantic one. This was realized as early 
as 1946: "It should be emphasized that while the •ain objective in all these 
endeavors was to develop methods for defending ourselves against poesible enemy 
use of biological warfare agents, it was necessary to investigate offenaive 
possibilities in order to learn what measures could be used for defense .••• 
Accordingly, the problems of offense and defense were closely interlinked in all 
the investigations conducted" (A- 5). That biological warfare research continues 
in this and probably other countries is disturbing. This problem was noted also 
in 1946: "It 1a important to note that, unlike the development of the atomic 
boob and other secret weapons during the war, the development of agents for bio­
logical warfare is possible in many countries, large and small, without vast 
expenditures of money or the construction of huge production facilities. It is 
clear that the development of biological warfare could very well proceed in =ny 
countries, perhaps under the guise of legitimate medical or bacteriological 
research." (A-8). In addition, I would like to quote here fro!ll a Carnegie 
Endo•meot report written in 1971 by Stewart Blumenfeld and Matthew Meselson. 
Although they were discussing chemical warfare, I ~~uld propose that the exact 
sa~e arguments can be a~de for biological warfare. 
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"U . S. Interest in Preventing the Proliferation of CB Weapons · 

In the context of both tactical and strategic war, it is very cuch in U.S· 
interest to preserve and strengthen tha restraints that prevent chemical war­
fare a.nd the proliferation of chemical weapons . Today, "li.D.ited" wars are 
fought vith conventional weapons vhich individually have limited area effect· 
.:\lthou~h sucb vara can ba exceedingly Jestructi'le, t hey b~comc! ~., onl J •Jh dl 

great quantities of weapona are used. The wealth of the United States allows 
it to expend enorDOus quantities of conventional munitions in tactical cooabat · 
Very few countries even approach this capability. However, the proliferation 
of lethal chemical weapons would greatly enhance the destructive and disruptive 
capability of smaller and less w~althy nations. This is because these weapons 
have the potential of large area coverage at relatively low cost. ~~ny of the 
types of munitions used in limited war could be filled with lethal chemicals. 
In that case, the "kill area" of light weight munitions such as mortar shells 
and roc keto would be increased by a large factor. Even though troops can be 
provided vith protective usks and suits, such weapons would be devastating to 
cilitary units caught off guard and to the civilian population. In ~ny situ­
ations lethal ch-ical weapons would favor guerrilla forces . Such forces 
generally have no shortaae of targets. They know the locations of lililitary 
installations such as base caaps and support facilities. Their p~oblem is their 
great inferiority in fire power. For anti-guerrilla forces, the reverse is 
usually true their main tactical problem being location of the enemy. In this 
situation, .;,y major enhancement of the area coverage of light weight weapons 
disproportionately favors less sophisticated forces operating in sll3.1ler units 
and capable of dispersing or mingling with the civilian population. Moreover, 
the prolifuation of lethal chemical weapons would create greatly expanded 
opportunities for terror attacks on urban centers by s~l groupo of men firing 
cheoical rockets or mortars from the outskirts. Thus , the proliferation of 
che:aical weapons would seriously reduce the ailitary advantage that great wealth 
confers, while at the same time threatening a major increase in the violence of 
war aod its toll among civilians. 

At the strategic level, the hazard of proliferation of lethal gas weapons 
is also serious. Countries not pouassing nuclear weapona a..i&ht well be 
tecpted to acquire a population-killing capability based on nerve gas. Under 
suitably chosen meteorological conditions, a small bomber force could deliver 
enough nerve agent to kill a large proportion of persons in a major city. Al­
though it is unlikely that a poor nation could successfully deliver chemicals 
over 8 wide area of a country with modern air defenses , a surprise attack on 
one or a few coastal cities would be difficult to defend against . 

Further it should be noted that analyais and planning for the use of 
che;dtal wea~ons is likely to stimulate interest in the strategic possibiliti e s 
of biological weapons and that the econo~ics of anti-personnel and anti-crop 
biological weapons for threat or deterrence may seem particularly attractive 

to less weclthy nations. 
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To summarize, the proliferation of lethal chemical weapons would risk a 
11ajor increas e in the lev&l of death and devutation in wars of all kinds. Pro­
liferation would provide forces less wealthy and sophisticated than the United 
States with greatly enhanced capability for threat, harassment, and dutruction. 
The acquisition of chemical weapons would atimulate interest in biological 
. ...,apons, for t'ta harriars against both are i ntertwined. Tba overr~ :Hni o!>jec•iva 
o f the United Statu in this area of policy abould be to prevent tne prolUer­
ation of chemical and biological weapons and to strengthen the barriers agains t 
their use." (The Control of Chemical end Biological Weapons, Carne&ie Endowal&nt 
for International Peace, New York/1971, pp. 85-87) . 

In S\lllllll8ry, I have tried to utabliah the following points: 

1) Testing in offensive or deferu~iva biological warfare resaarch, and, in 
particularly large-scale, open-.1r testing, b unpredictable and thus. 
potentially dangerous. Unique conditions develop which are distinct 
from the usual laboratory or hospital experience. 

2) The Army acted irresponsibly in carrying out the vulnerability open-.ir 
tests on large urban populations in the 1950's and 1960's. They ignored 
the ethical problem of informed consent and the potential health problem 
discussed in objection #l on page 2 of thia testimony. 

3) The continuation of biological warfare research ia not in the military 
interest of the United States since once the techniques are developed, 
biological warfare can be used by small countries, terrorist groupa and 
individuals. The proliferation of biological warfare weaponry and tech­
niques can only erode ailitary advantages that the United Statee now has 
since biological agents are cheap to produce and can be delivered by a 
se>all force in a clandestine manner. 

lased on these three pointa, I would make tha following proposals: 

1) If further biological warfare research ia to be considered necessary because 
of the development of bio~ogical warfare techniques by foreign powers, then 
the work should be more strictly regulated by groups outside the Deparc.ent 
of Defense than has been done in the paat. Theae might include the Depart­
ment of Health, Education and Welfare, Congressional co ... ittees, and/or 
independent scientists. At a time wh•m Federal guidelines are being 
established for regulating recombinant DliA research conducted in universities 
and indus tries, the s~e principle of providing outside checks and balances 
for Department of Defense biological warfare res earch would see~ to be 
appropriate. 

2) Finally , and mos t importantly, the United States should intens ify effort. 
to ban biological warfare research internationally and consider integrating 
such a policy into its s trategic arcs limitation treaty negotiations. 
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MARYLAND STATE DEPAR'mENT OF HEALTH AND MENTAL HYGIENE 
LABORATORI~S ADMINISTRATION 

STATEMENT ON THE USE OF THE SIMULANT SERRATIA MARCESCENS 
IN AEROSOL STUDIES OF HUMAN POPULATION CENTERS 

My name is J. Mehsen J oseph, Ph.D., and I am Director of the 

Laboratories Administration, Maryland State Department of Health and 

Mental Hygiene, and Assis tant Professor of Microbiology, University 

of Maryland, Baltimore, Maryland. 

Because of the public concern over the conduct of experiments 

by the Army in which the bacteri um Serratia marcescans was used as 

an aerosol over the city of San Francisco in the ~arly 1950 ' s, I wish 

to describe the early history of this bacterium, to discuss its poten-

tial for causing disease in man, and to comment on the health hazard 

associated with the study. 

Serratia marcescens has had a long and remarkable history with 

classical accounts by historians of the appearance of "miraculous 

blood" appearing on bread dating back to the siege of Tyre in Lebanon 

in 332 B.C. This remarkable manifestation struck fear in the hearts 

of the superstitious and credulous people of the Middle Ages. 

However, early i n the 19th Century the phenomenon was examined in a 

scientific matter and the causative agent identified and characterized . 

Doctor Barto lomeo Bizio , a young pharmacist, was the first to observe 

reddened polenta (corn meal mush), and by a series of lengthy and 

ingenious experiments, he concluded that the red mucilaginous 

substance was the resul t of activity of masses of very small bodies. 
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Numerous studies of red pigmentation of foods , particularly 

bread and starchy foods, were recorded in the history of this bac­

terium beginning in 332 B.C. and continuing through the 19th Century. 

However, during that period , reports of clinical illness among 

those who consumed these foods were extremely rare occurrences. 

Thus , the bacterium was considered to have little or no pathogenic 

pot ential for man. 

Since its discovery in 1823 by Bizio , Serratia marcescens 

has been recognized as a biological entity and during its ear ly 

history was considered to be a saprophyte which was relatively 

avirulent. The organism is widely distributed in nature and is 

f ound naturally i n water, soil and as a contaminant of food . 

As standard bacteriological techniques were developed to distinguish 

among the microorgani sms closely related to Serratia marcescens , 

investigators began to recognize non-pigmented strains of the latter. 

In 1959 the Center for Disease Control, USPHS , i n Atlant a repor ted 

on a study in which 75 per cent of over 200 strains examined failed 

to produce pigment . Failure to recognize this fact probably 

accounted for the infrequent reports of recovery of this organism 

f rom infections in man. As a result of this finding, recognition 

of non-pigmented varieties of s. marcescens, combined with the exten­

sive use of broad spectrum antibiotics among hospitalized patients, 

probably accounts for the increased frequency with which hospital­

acquired infections by this organism are now being recognized. 
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In 1967 at the Boston City Hospital an increased incidence of 

isolations of Serratia marcescens was noted. In 1970 a study 

of the occurrence of Serratia infections at the same hospital 

revealed that non- pigmented strains of this bacterium were more 

common than the pigmented variety, and that many clinical 

bacteriology laboratories were unable to correctly identify 

these non-pigmented forms. 

Since 1913 when the first case of Serratia infection in 

man was described, isolated reports have stressed the potential 

pathogenicity of this organism for man. In 1962 the Communicable 

Disease Center pointed out the nosocomial nature'of most Serratia 

marcescens infections. Several hospital outbreaks involving 

urinary tract infections and respiratory tract infections and 

twO epidemics in nurseries for newborn infants have been described. 

Infections also have been noted to occur at the site of indwelling 

urinary and intravenous catheters and after lumbar punctures 

or peritoneal dialysis . Previous antibiotic therapy and underlying 

chronic debilitating disease may also predispose to serious Serratia 

infection. Urinary tract infection has been the most frequent 

site of Serratia infections but the epidemiology of such hospital 

outbreaks is still unclear and any attempts to determine the source 

of the organism has been unrevealing. However, most patients had 

indwelling catheterization and urinary tract abnormality . Also, 

Serratia marcescens is isolated frequently from the respiratory tract 

but these isolations are infrequently of clinical significance. 
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Hospital outbreaks of respiratory infection are usually associated 

with Serratia contamination of respiratory equipment. Associated 

clinical illness was either pneumonia, empyema, or lung abscess. 

Prior to 1960 Serratia marcescens was considered a common 

garden variety microorganism which was so benign that it was not 

capable of producing clinical illness in man in its own right. 

Because of its apparent nonpathogenic potential and its character­

istic red pigmentation and ease of isolation, Serratia marcescens 

was commonly used as a tracer bacterium in numerous studies. 

It was intentionally spread in hospitals to study bacterial drifting 

and settling as an aid to understanding the spread of hospital 

cross- infections . Classical experiments in epidemi?logy were 

routinely conducted to demonstrate to students the basic principle 

of establishing the index case of infection by a microorganism. 

Aerosolization of the test organism was used in courses in Micro­

biology to demonstrate bacteriological air sampling techniques. 

The organism was intentionally painted on the gums of patients to 

demonstrate its passage from the oral cavity to the blood stream 

following dental manipulation and/or extraction. This organism 

has been used also by high school students in science fair projects 

without regard to its potential pathogenicity . 

Of particular significance is the occurrence in 1958 of 

a condition referred to as "Red Diaper Syndrome" in a child born 

at the University of Wisconsin Hospital. The child was cultured 
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and found to have an overwhelming growth of the red pigmented 

Serratia marcescens in the intestinal tract. Exhaustive studies 

of the child's family failed to reveal carriers of the organism. 

Epidemiological sleuthing uncovered the fact that the organism 

was being used at that time in a study of aerosol techniques 

in a biochemistry laboratory within the hospital and in an adjoin­

ing building where genetic studies were being conducted. Aerosol 

spread from these sources could have accounted for the colonization 

of the intestinal tract of the infant soon after birth. Apparently 

the organism established itself in the child' lj intestine and 

replaced the normal flora, but the child continued in excellent 

health and r equired almost one year of treatment to eliminate this 

bacterium. 

An experiment conducted in 1960 in a London hospital also 

aroused a great deal of concern over the use of S. marcescens as 

a tracer micr oorganism. In attempting to prove an hypothesis that 

Staphylococcus aureus (a bacterium associated with hospital-acquired 

infection) was spread from floor-to-floor up the elevator shaft 

by movement of elevator, the tracer organism Serratia marcescens 

was aerosolized near the elevator door on the lower floor of the 

hospital and air sampling was done on the upper floors . In time, 

s. marcescens was detected in the area around the elevator shaft 

on each floor. What was not expected was the occurrence of several 
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cases of s . marcescens necrotizing pneumonia among hospitalized 

patients presumably by aerosol transmission. Soon thereafter 

the use of s. marcescens as an indicator organism ceased in many 

countires , including the United States . 

Even though Serratia marcescens is often regarded as a 

nonpathogen, or of low virulence for healthy individuals, it is 

found occasionally in conditions where host resistance is diminished 

(postoperative patients, burn cases, diabetics, cancer patients, 

steroid therapy), or in conditions predisposing to bacterial 

infection (frequent catheterization, malformation or obstruction 

of the urinary tract) . Prolonged antibiotic therapy seems to 

favor the emergence of highly antibiotic resistant strains of 

S. marcescens . Generally the bacterium is considered an "oppor­

tunist". It is difficult to assess how much bacterial invasion 

has contributed to the underlying disease in many cases. Its 

presence in clinical materials is more frequent than generally 

suspected because of our failure to properly identify the 

bacterium due to the false belief that it is an obligate pigment 

former. Pigmentation is demonstrable in only about 20-30 per 

cent of the strains isolated from patients. 

It should be reemphasized that infections with s . marcescens 

occur mainly irl hospitalized individuals with some underlying disease . 

The mode of transmission has not been sufficiently elucidated 

I 
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but contaminated hands and instruments, as well as droplet 

aerosols, have been incriminated. It probably spreads like 

other hospital - acquired bacteria. Infection may or may not 

cause clinical disease , and a fatal outcome is very rare. 

At the time the simulated testing was done in San 

Fr ancisco by the Army , Serratia marcescens was considered an 

innocuous saprophytic water organism which was nonpathogenic 

to man or animals, but was occasionally recovered from com­

primised hospitalized patients. Since 1960, however , infections 

due to this organism have been reported ~ith increasing frequency 

in association with urinary tract infections, pneumonia, empyema , 

lung abscess , wound infection, meningitis , septicemia and 

endocarditis. The ability of s. marcescens t o caus~ infection 

was once t hought to be limited to patients with chronic debilitating 

disorders, but it is now clear that there are many predisposing 

factors such as broad spectrum antibiotic therapy, diabetes, indwelling 

catheters, mechanical ventilation therapy and corticosteroid therapy. 

This knowledge reemphasizes the hazard in using S. marcescens as a 

tracer organism in experimental studies of aerosols and related 

experiments involving humans. 

No longer can we consider the disease potential of an organism 

simply a property in its own right, nor as an interaction of a parasite 

with a healthy host, but as a consequence of interaction with a 

comprlmised individual . Secondary invasion ~ust also be viewed with 
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the same concern as regards primary infections because the con-

sequences are equally hazardous and the former often result 

in prolonged hospitalization. Since it was known that a clear 

danger of s. marcescens infection existed for hospitalized and 

debilitated individuals, it is inconceivable and unconscionable 

that the organism would have been spread as an aerosol over 

unsuspecting masses of people, some of whom would have beenat 

high risk. Whether or not the illnesses in which s. marcescens 

was isolated from hospitalized patients in the San Francisco 

area immediately following the testing in the early 1950's is 

impossible to establish with certainty because of the natural 

occurrence of this agent in the hospital environment and its 

wide distribution in nature. 

Simulated environmental conditions, as well as simulated 

microorganisms, could have been employed and would have provided 

adequate information as to the airborne spread, drift, survival 

and consequent infection. Mass environmental exposure on the scale 

conducted by the Army was apparently unnecessary on its scientific 

merit and constituted an unjustifiable health hazard for a particular 

segment of the population. To ratinnalize the validity for the study 

would be sheer folly. 

Respectfully submitted, 
r. l ' ' · )h .1~/· ,r /- ,.... 

J~~hse~oseph, Ph.D. 
May 20, 1977 
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Senator SciiWEIKER. All right. I want to thank the pan<>! a~ain for 
taking time to be with us today. I lmow you all ha,·c Yet·y busy ~chcd­
ules. "\Ye may well be coming back to you on an indi,·iclual ba~is as W<' 

progress on deYeloping some legislatin proposals in this arC'a, to con­
sult with you and gC't your opinions on spC'('ific approaches. 

The Senate Health Subcommittee will stand in adjournment until 
tomorrow morning, when we will bC'~in a series of hC'arings on hospital 
cost containment. 

[Whereupon, at 11:20 a.m., the subcommittee adjourned.] 
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